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| I. Obſervationes Stelle fixe in Geminis 4 corpore 
14 A ; 4 

| Jovis occultate, Januarii 1 mo. St. vet. 1717. 


| OO... FTuanſitus arctiſimi Martis infra Borealem in 
'{ _ _ fronte Scorpii Febr. 5. mane. 
' | 


% NT E biennium in Tranſacl. Philiſ. No. 344. 72 
2 


"WM { 294. rerum c<aeleſtium ſtudioſis indicavimus, | 
1 uem corpore ſuo ſtellam quandam fixam obtegere debe - 
"8 re, eoſque ad obſervationem Phænomeni rariſſimi, & 


maa-agno in Aſtronomicis uſui futuri, invitavimus, ſignan- 
tes diem Januarii hujus anni decimum. FJove autem 

pene Stationario, & paulo amplius in orientem quam 
per Tabulas noſtras ptovecto, non ante undecimum in- 
cidit prædicta Occultatio; quam quidem Landini ob Nu- 


bes non contigit ex voto oblervare. | 
Nec tamen fruſtra invigilarunt Aſtronomi noſtri. D. 
Martinas Folkes Londini, præſentibus aliis nonnullis e 
Socictate Regia, Fan. undecimo 3h. P. M. vidit Jovis 

centrum una diametro corporis ejus Fixam ſequi, quæ 
dicto centro Borealior erat quaſi dodrante ſemidiame- 
tri Jovis. Poſtea Nubes Jovem occuparunt, fed, habita 
' ratione motus Jovis, paulo. poſt medium Noctis ſtellam 
Jovi conjunctam fuiſle, & a Borea dilci. ejus parte: oc- 


, IIS, 
Reverendus Dominus 7. Theeph. Deſaguliers, R. S. S. 
& Daus. Stephanus Grey, Weſtmonaſterii, viderunt Fixam, 
Hora Sextà veſpertina, integra Jovis diametro diſtare. a 
limbo ejus, Corum verſus. Unde & ex ſequentium di- 
erum Oblervationibus, circa medium noctis incidiſſe 
conjunctionem evincitur Tie res 
Reverendus quoque D J. Pound, apud Warnſted, in- 
ſraſcriptas nactus eſt obſervationes, quas utique accura- 

Ro tiſſimas 


| ee Tubo ſcil. — & Micromerro captas, bue 
tranſeribere non pigebit. 2 
Itaque Jannarii Quinto 5 . T. =q- Jovis centrum 
diſtabat a dict Fina 31. 49”. quam 5*. 38'. ſequeba- 
tur 34. 12“ Aſcenſionis rectæ: ſimulque limbus Fovis 
Auſtrinus eandem habuit Declinationem cum ſtella. 
Die autem Nono Karente 6. 6. Jovis centrum diſta- 
bat a ſtella 10. 49“; & poſt octo minuta erat differen- 
tia Aſcenſionum rectarum 11 31“: & tum centrum 
Flanetæ, tantillo, ita ut vix percipererur, erat Stell * 
ſtralius. f 

Die Nr 55. 30% T. æq erat Alanis centro- 
rum 1. 24. ſimulq; viſa eſt ſtella quaſi , quadrante 
diametri Joris Borealior centro ejus. Diameter autem 

minima Fovis inventa eſt o 430%. Deinde Nubes. 
Die vero Duodecimo 5. 17, erat diſtantia centro 
rum 3. 7"; ae 5*. 50. Jupiter ſtellam præcedebat 3'. 
30". Aſcen. Reck. Eodemq; tempore limbus Jovis Bo- 
teus eandem habuir Declinationem quam Fixa accu 
rate. 
- Collatis autem his Obſervationibus idem elt 
Fixam hanc Jovj conjunctam, Janzarii undecimo 135. 
eirciter, non niſi 17“ vel 18” centro ejus Borealiorem 
ſuiſſe, ac proinde occultata m. 
Fixa hæc, etiamſi nulli Catalogo bactenus aſcripta 
Locum tunc habuit x 225. 13. cum Lat. Auſt. of. 
137; Comitemque habet 17 min. eam. præcedentem 
2 min. Borealiorem, five in x 215. 56 cum Lat. 
Auſt. Oe. 6%, cui Jupiter conjungi viſus eſt Jan. 16. 65. 
30. veſperi. 

Sie ſpatio minus bimeſtri Jupiter corporaliter eclipſa- 
vit duas Fixas, cujus rei ne ſingulare quidem exem- 
plum ab invento Teleſcopio extat: proinde hæc obſcr- 
vata inter pretioſiſſima Uraniæ xapnAic, in uſum Po- 
ſterorum, merito reponenda ſunt. A 

Q 


»Onarto! 
to, Fovis'N 


83 annos ultimo elapſos, idque ad 287. 35, a 1 4 v. 
"Iv -Ad- alterant autem Obſervationem Tranſitùs Martis 


eſt adeo vicinus ſtellæ dictæ, ut ea nudis 


& Teleſcopicà quæ eam ſequitur ad Boream, ad diſtan- 
tiam octo circiter minutorum. 16. 


_ dius erat in recta cum Bored & Media Frontis; & poſt 
horæ quadrantem, cum - Auſtrina-Frontig 


bat à ſtella 58 va. Virginis Catal. Brit, 1 13. 


38 ) 8 
Noſtra autem ſtellilta anno 1634. Feb. 6. Jovi stati- 


conjuntta) tiibus eus diamettis Auſtfalinr exat, 
* Gaſſendo: unde conſtabit, calculo rit inſtitu- 


Jos quoad ſenſum immobiles hæſiſſe, per 


prope Bortam Fromtis Scorpii non minus iaſignem, iidem 
Aﬀfronomi eadem cum cùra invigilarunt omnes. Mars 
autem, Februarii Quinto Mane, vel Quarto 16. viſus 
lis non con- 


— . — & ad 


ſpicetetur; fed per Teleſeopium inve 


ortum, adeoque Mars nondum ei conjunctus. Hora 


16. 10% T. App. Mur erat in tecta cum Horen frontis 


35. Mats interme- 


ita ut 16% 
54. T. app. æſtimabatur ConjunRtio. ipſa quoad Toner 


« tudinem, quo tempore Mar ſat accurate. duobus tan 
tum minutis auſtralior erat ſtella. - Obſervavit etiam . 
Pound Conjunctionem reſpectu Aſcenſionis Rectæ 33% 
25. T. app; cum diſtantià centrorum 2. o)“ 

dum autem erat f| 


Jucun- 
pectaculum, Martem videre ſtellam 


pedetentim aggredientem, motumque ſuum, deni 
licet, manifeſte prodentem. 


Conferatur cum hac Obſervatio Forrurii 80005 anno 
16 38. Fami Septimo mane, quam vide in Epiſtolis 
' Tune enim Mart ad eandem ſtellam 
appulſas;e etiam multo propius ad eam acceſſit, ied ante 


ortum ejus præterierat Conjunctio. 


His adde Saturni obſervationem Jaugerii gta. 120. | 
25˙. T. æq. 4 D. Pound habitam. | Cum̃ Planeta diſta · 
16% verſus 
Auſtrum, eamque ſequebatur 2. 30". Aſc. _ Stella 
in 19 21", 52's cum lar. Bor. 2. 2 4h 
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II. An accurate 4 ut M a teſſellat v . 
Bath, and other Roman  Antiquitiess lately "4 | 
coverd near "Eaſt Bo urne in Suſſex. Being part 
f 4 Letter of January 26. 1717. from the. 
- learned Dr. John Tabor of Lewis, to Dr. John 
- Thorpe, R. S. S, and 22 him communicated > 
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en es of 'S —— Wen at 45 © 
{ ' Bawrneattiecr Pevenſey, muſt have been more im- 
perfect than what is now given, had it come to your 


not be taken; unleſs the Ground about it was open de 
and it being part in a Meadow, and part in 
plough'd Ground, and under a Fence which parts two 
perſons Lands; by reaſon alſo the one was ſow'd; I 
could not-procyre-the Digging in both Places ae the = 
_ fame tim . 
It was in March. aſt when the W was dais 
and the laſt Week ſave one in November, before we had 
leave ta open the Ground in the Corn Field. The Mea- 
do in whieh the greateſt part of the Pavement lyes, is 
near a Mile and half South Eaſt of Bourns; it contains 1 
about four Acres, and is of a triangular * the 
Southern Side is againſt the Sea; . a few Fiſhers Cot- 
tages, and a ſmall publick Houſe or two being between 
Fu and the bea. On the Northern Side of the Meadow y 
isa High- Way, which leads from Bourne to Pevenſey: the 
Weſt Side is by a Fence of Poſts and Rails ſeparated from 
2 large Corn Field, in Common belonging to the Pariſh, 


2 q 4 0 About 


hands much ſooner. I thought an exact Account could 5 


Solid like a Rock; but caſting out the Earth clean, found 


there have always obſerv'd, as well in Ploughing, as in 
the Growth of their Corn and Graſs: for in the common 
Corn Field. Weſt to the Meadow, to the diſtance of near 
half a Mile, they often raiſe bits of Foundations with 


Growth of the 
Tract of Ground to be full of Foundations. 


about an Inch above the Teſſeræ, ſo exactly ſtrait and 


0 . 3 
About the middle of this Fence is the Pavement, diſtant BB 
from | High-Water-Mark a Furlong ; In former times it 
might have been ſomewhat more, becauſe from this Point 
_ Weſtward, the Sea is always gaining from the 

ore than four Years fince, vis. in the Summer 
1712, when the Fence was repair d; the Workman ſink. 
ing a Hole to fix a Poſt in, was hinderd by ſomething 


*4 


the Obſtacle ro be Artificial Mr. Thomas Willard of 
Boarne, Owner of the Meadow, being-infarm'd. of the 


Novelty, gave Order that it ſhould * be uncover'd ; 
and ſent alſo to Herſtmonctux, for one Parceglove an in- 


genious Ingineer (who formerly had been imploy'd in 


the Mines in the Northern Counties), who with his In- 
ſtruments bored through the Pavement; and in m an pla- 


ces of the Ground about it, which he found to be full of 


Foundations: but this his Diſcovery of thoſe Founda- 


tions, was only a Confirmation of what the Inhabitants 


their Ploughs; and in dry Summers, by the different 
Corn; they can plainly perceive all that 


The Pavement was little more than a Foot below the com- 


mon Surface of the Ground; what lay next it was a ſmall 
Sea Gravel; the Poſition of it is very near due Eaſt and 
Weſt (about two Foot of the Weſt end of it reaching 


into the Corn Field); its length is ſeventeen Foot and 


four Inches; its breadth eleven Foot. At firſt it ſeemd 


to have been bounded with a thin Brick ſet on Edge; 


even, as if Shot with a Plane; and ſo well Cemented, 
5 3 — 


— 


| (551 ) 
28 if one chtice Brick. But when the — of the 
Pavement was broke up, we found, that inftead of 
Brieks ſet on Edge, as was imagin d, it was bounded 
wich 2 Border of Bricks laid flat, and their ends next 
ce Teſſeræ turn d op. The Thicknefs of theſe Bricks was 
an lauch and a the Breadth not under Eleven, 
= and not more than twelve Inches; the length full fif- 
teen Inches 5 which, before they were turn d up at their 
Ends, could not have been leſs than Seventeen. They were 
very firm, and not inthe leaſt Warp'd ot Caſt in Burn- 
ing: when broke, their Subſtance was fine and- well 
mixt, of as uniform and clean. à Red Colour, as a piece 
of fine Boie: Except at the ends where turn d up, they 
were all over cover d with a Plaſter (the ſame which 
Vitravias calls the Nacless, of which more afterwards); 
half an Inch thick; fo hard, entire, and even, that = 
ſeem d as one Stone, quite round the Pavement. 
Next within the Bricks, there was a Lift or Border 
ot white Teſſeræ, thirteen Inches broad; within that, a 
Liſt of brown Teſſess (ſomewhat darker than a Whet- | 
Stone, and ſomewhar lighter colour'd than che Touch- 
Stone ) four Inches broad; then a Liſt of the White, 
five Inches broad; next within that, another Liſt of the 
Brown, four Inches broad : all the reſt of the Pavement . 
was ſet with white Teſſeræ, without any Ornament or 
Chan,” ; Which though nor Gay, lookt very Neat and ; 
Cleaß. 55 | 
' When! this was firſt view, none of the Curious 
doubted, but thut the Work was Roman, many were of 
opinion, that it might have been the Floor of a Temple, 
or place of Worſhip. Pliny indeed (4) informs us, that 
8 theſe ſort of Pavements or Lithoſtrota, began to be in 
uſe in Tia, i in the time of Silla; who caus d one of chem 
— — „m r 5 
) Plia. Sec. Hik, Nat. T XXRVA. Cap, XXV. - T 
a | _Q4 q q 1 co 


/ 


- — OR — — 
, ® . * 


the Honourable Mr. Aden ( 5). 


was adminiſter d; and the more, 


than ſixty Years before; and by Pliny ( (e) not leſs than 
' forty Years after our Saviours Suffering That the Ro- 
man Generals causd ſuch — to be made at 
their Stations; we may have juſt reaſon to conclude, 


* by Dr. ( 55 Plot. 
theſe Suppoſitions were quaſh'd ʒ for on tbe North Side 


Foot long, five Foot nine Inches broad, and two Foot 
nine Inches deep (which the Draught ſent with this 
repreſents) : Fig. 1. It was fill d with Rubbiſh of Buildings, 


adhering to pieces of Roman Brick, {quar d Stones, and 
headed Flint, mingled with Aſhes and Coals of Wood. 
From the Northweſt Corner of the Pavement, was the 
Paſſage into the Bath, three Foot three Inches wide; 


| were not turn'd up at their ends, but lay even with the 
Teſſeræ. At the diſtance of fiſteen Inches from the 


Ioay. K. XIX. 13. ) Ter. V 


q 552 ) 
to be made] in the Temple of Fortune at Preneſte; ; and 
the ſame which not long ſince was taken notice of by 


I was rather inclin d to Ate it bad been that A- 
partment belonging to the chief Officer where Juſtice 
becauſe Pilats final 
Sentence on our Saviour was pronounced from a Throne 
on the Lithoſtroton (c); which Appellation was given 
to theſe kinds of Pavements. by Varro (d) not leſs 


from that paſſage (f) in gu, cited for. this Pure 


When the Ground about the Pavement: Was: dog, all 


of the Pavement, we diſcover "' an entire Bath, ſixteen 


which ſeem'd to have been ; burnt; ſc. hard Mortar 


at which place, the Bricks that bounded the Pavement, 


7 ere, t there was a Fall of two . to the Landing - 


— 


- s d * 883 * 1 
— —__ 
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(33 Aa on v ſeveral NED in 1 172 1 Ev 

| (a 8 de . W Lib. 8 <) en. g 
C7) Plin. Hil Nat. Lib XR XVI. C. XK U. . Cel. Sed 46. 
"IM ) Oxſordſbire Plots Nat. Hiſtory, Chap, *. — 


= place 8 


” W. 
— 4 . 


3 0 ELS WS 


* 
4 
-4 
- 5; 
. -* 
\ 
C 6 bo 
4 
3 
: 
+* 


N 
3 
. 
& 
# 
*. 
f 
5 
2 
8 
2 
8 


that ſor all Buildings, reſpect ſhou | 
Strength, Gonveniency, and Beauty of the Work de- 
ſign d;; and that in order thereto, a careful and judicious 
Proviſion, ſhould. be made of Materials, without Parſi- 


gquætatur ſolum fi ſit 


'( 1 3553 5 ) ; 
\ ® 1 A. * | 5 


place out of the Bath; the Landing place was alſo three 
Foot three Inches long, and two Foot two Inches broad - | 
Thence by two Stairs, was the Deſcent into the Bath; 
the length of the Stairs, the ſame as of the Landing - 


place; the breadth of each Stair was eleven Inches; the 


* 


loweſt Stair was twenty Inches from the farther Side 
exactly well made; not in the leaſt injur'd by Time, 
nor the Violence it underwent when fill d up ; truly an- 
ſwering the Precepts of Yitruviues which (Y) adviſe; 
| Id be had to che 


mony. 1 \ 


4 


— 
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perp | Si aut omnis aut on- 
geſtitiàs locus fuerit, fiſtucationibus cum magna cura ſolidetur.— Tunc 


inſuper ſtatuminetus ne minore ſaxo quam quod poſſit manum implere: 
ſtatuminibus inductis ruderetur. Rudus ſi noyum erit, ad tres partes una 
calcis miſceatur, fi redivivum fuerit, quinque ad duum mixtiones ha= 
beant reſponſum, Deinde Rudus inducatur, & vectibus ligneis Decuriis 
inductis crebriter pinſatione ſolidetur; & id non minus poſt pinſum abſolu- 
tumeraſhtudine fit dodrantis. Inſuper ex Teſta Nucleus inducatur, mixtio- 
nem habeus ad tres partes unam Calcis.; uti ne minore fit eraſſitudine pa- 
vimentum digitorum ſenum. Supra Nucleum, ad Regulam & Libellam 
exadta Pavimenta ſtruantur, ſive SeQilibusg ſeu. Teſſeris. Cum ea ex- 
tructa fuerint, & faſtigia extructiones habuerint, ita fricentur, uti, ft 
ScRilia ſint, nulli gradus in ſcutulis, aut trigonis, aut quadratis, ſeu favis 


5 „ 


height of each Step a little more than ten Inches: the 


Although the Author and Time of theſe Works can- 

not as yet be diſcover d; yet tis evident the Artificer 

near enough follow d the directions 
for framing ſuch like Structures. 


_(b) $ 


Vitravius (i) gave 


[. Pollio Vitruv. de Architectur. Lib. II. Cap. III. Hæc autem 
ita fieri debent; ut habeatur ratio firmitatis, utilitatis, venuſtatis. Fir- 
mitatis erit habita ratio, cum fuerit fundamentorum ad ſolidum depreſ- 
ſio, & ex quaque materia copiarum ſine avaritia diligens eledtio. RAS 
- (3) M. Vitruv. Pol. Lib. VII. Cap. I. Primumque incipiam de Rude- 
ratione, quæ principiz tenet Expolitionum, uti curioſius ſummaque pro- 
vidęntia ſolidationis ratio habeatur. Et fi plano pede erit ruderandum, 
etuo ſolidum.— Si aut omnis aut ex parte con- 


Wall indeed was but fifteen Inches thick; py that 


| .doubr but carefully 
Clay was neatly pchd with .ſmall Flint and Stones, 
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* Pirſt, as to rhe Pavement, it was ſeeur d on every 
+ Side, and the Edges of it reſted on à very ſitm and 
neat built Wall, made of Roman Brick, ſquar d Stone 

and headed Flint ; berween five and fix Foot -deep be- 
ow the Surface of the Pavement, and full twenty three 
Inches chick ; which we may ſappoſe to have been two 
- Foot by the Roman Meaſure. The Bricks were not in 
regular courſes, xs they Me to be ſeen in thoſe Roman 
Buildings, which are in vie above Ground; but wich- 
out order diſpets d about in the Wall. The Top of the 


.was coverd with the Bricks firſt mentiom d, Which 
bounded the Pavement: but about fourteen inches be- 


low the Top, there was a Set- off (as out Maſons term 


it) an the infide of the Wall, eight Inches broad. We 


did not dig up the foundation of the Pavement to the 
Bottom, but opened it at one Corner only, that we 
might diſcover how it Was Fram d: for when it was 
bot d through, they obſerv d, next under the Tiſſeræ, a 


Bed of very ſtrong 1 more than à Foot thick; 
under the . Bed of Clay two Foot thick; and 


under the Clay a firm Foundation of Brick. We ob- 
ſetyd the Clay (which the Ground rhereabouts do 2 


afford) to be very fine and red, and alſo cloſe; 


Ramm d. The Surface of - 


Pointed at their E ends, and Headed at their up- 


per ends. This Pitehing or Paving is by Yitrevies 
R Gall d. Sraruminatle : and the Stones tis done with, he 


* * £ * — — "_ 
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. extent. Sed oogmentorutd compofitio . habeat * fe directio- 
nem. Si Teſſeris ſtructum erit, ut es omnes augulos habeant aquates; 
nullibique 2: fricatura extantes. Cum enim _ non fuerint omnes 
. equalicer plani, . K | kts; 

% . calls 


= Underwork is made Sound and Firm, by well Ramming. 
Becauſe the firſt Chapter in his Seventh Book, treats - 
only of the Method of making theſe kinds of Pavements, - 
which in his time, and as may be obſery'd from his words, 
were had in no ſmall eſteem hy the Grandees of Ne; 
I have tranſcribed what may ſhew the accurate. Me- 
thods which that great People had in Framing them. 
Baut to return, this pitch d Work was exactly even 
with the Set · off in the inſide of the Wall; on it was 
laid a Bed of coarſe Mortar of about nine Inches thick? 
the Skirts of this Mortar (which by Fitrovius is call'd 
the Rudut) reſted on the Set · off abe ve· mention d; it 
Vas compo d of Lime, a ſharp courſe Sand, ſmall Peb- 
bles, and. bits of Brick. Upon this Rudes was a finer 
Compoſition, made, as near as I could gueſs, with 
Lime, a fine ſharp Sand, ſome kind of Aſhes, - and. * 
(which was the greater part) ſtampt Brick and Por-ſherds,” 
in grains not larger than Cabbage - Seed, and the Flower . | 
or fine Powder ſèparated from ic. This Bed was about — 
half a Foot thick; and is what Hiruvius calls the Nuclens. i. 
Whether we may call it Terrace, I muſt leave it tothole & F 
who are better $kill'd than my ſelf, in giving proper Ap- © 
pellations to the. ſeveral parts of Maſonry. . Both this 
* Nucleus and the Radus under it, very near equalld the 
Portland · Stone in hardneſs and compactneſs. Upon this 
Nucleus or Terrace were the Teſſeræ ſet : they were ſet an 
end; but ſo exact was the Workman in ſetting them, that 
he us d two forts of Cement to fix them withal; their 
lower ends ſtood in a Cement of Lyme only, well 
work d; their upper halves were cemented with a fine 
gray Mortar, conſiſting of fine Sand (and as it ſeemd) 
8 Aſhes and Lyme. This gray Cement every where fill'd 
the Intervals at their Heads; and was much harder than 
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the Zeſſera themſelves. 


EY. OI 8 
Twas before intimated, that the Teſſert were but. of 
two Colours, White, and of a dark Brown; they were 
barder than a glaz d and well burnt Tobacco-Pipe, and 
; of a Grit ſomewhat finer; the Brown ſeem'd to be of 
the ſame Subſtance with the White, but colour d by Art, 
(as Pliny informs us (K) the workers in Clay of old had 
| a Merhod te do): they feem d to have been form'd in a 
| Mould, atid evade Burnt. Hence I am inclin d to 
take the meaning of Yitravius; where he makes ſo plain 
| a diſt inction between the Teſſera and che Sectilia; that, 
| _ the one was actording to the import of the name, 
r 2 form'd by AJnſtruments out of Stone, Brick, and Fyle ; 
the other ſhaped in a Mould and Burnt. They were not 
of an equal Size, none exceeding an Inch in length; the 
ſhorteſt were s of an Inch: moſt of them were equally 
made their whole length; but of ſome the lower ends ter · 
minated almoſt ab ſnarp as a Wedge. on purpoſe, as may 
be ſuppos d, to he driven where any Interſtices were left: 
At their Heads likewiſe they were not all equal and 
alike, ſome exactly Square, ſome oblong Square, ſome 
Semi- lunar, but none Triangular the Diameter of thoſe 
that were Square Was about ; of an Inch; tlie longeſt 
Side of thoſe that were oblong at the Head little exceed - 
ed half an Inch. It may be obſervd, that the prepa- 
rations for fixing this Pavement here, go beyond thoſe 
Which Vinsviu preſcribes (in the firm Wall near fx 
Foot below the Surface, in the Bed of Clay: within it 
two Foot thick, and in the Fouhdation of Brick under 
the Clay). But when we conſider the Scituation of 
the Ground here is low, not many Feet higher than the 
SWea might be elevated at Spring Tides; and that it 
4 might as well be annoyd by Land-Springs after great 
1 Raine, as by Water owzing through the Earth from the 
n T! C4 HIP FR res Bao „ 2 IA 1 5 
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Sea ſo near; from which the Work in time might receive 
damage; we muſt allow the abovemention d Additions 
to be the reſult of a very judicious Foreſight. . 
The Bath alſo was form'd and ſecur'd by a very com- 
pact Wall, of the ſame breadth and depth with that on 
which the Pavement reſted: the Wall, which ſuſtain d 
the North Side of the Pavement, made the South Side 
of the Bath. On the South Side of the Bath, from 
the Eaſt end, to the ends of the Stairs, there Was a ſo- 


lid Seat; twelve Foot nine Inches long, very near ten 


Inches broad, and fourteen Inches high? The Bottom 
or Floor of the Bath, was made after the ſame manner 
as the Pavement was made, excepting the Teſſeræ, and 
the thick Bed of Clay_: for under all, there was Brick ; 
then a Bed of the Radu or coarſe Mortar ſomewhat - 


more than a Foot thick; above that the Naciew or Ter- 
race only, half a Foot thick. The Sides of the Bath, 
= the Seat, and the Stairs, were plaſter d over with this 
Terrace about half an Inch thick; all which were 
= throughout ſo Hard, Compact, and Smooth, that when 
firſt open d, the whole ſeem d as if it had been hew'd 
out of one intire Rock, and poliſh'd. At the middle 
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little more than three Inches long, and above two Inches 
= deep: about four Inches above it, there was another 
paſſage through the Wall of the ſame ſize; the firſt we 
may {ſuppoſe to let out the Water which had been us'd ; 
the other to let in freſh. The Stairs and Seat were 
_ chiefly made of Roman Brick, between fifreen and ſeven- 
teen Inches long, between eleven and twelve broad, and 
near one and a half thick. At the North Side of the 
Bath the Ground was not open d; but at the Eaſt end 
of the Bath and Pavement, at the South Side of the 
= Pavement, and at the Weſt end of both, there ſeem d 
to have been ſeveral Vaults or Cellars : for there were 


1 very 
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of the Eaſt end, at the Bottom, there was a Sink-hole, a 


ee (C558) 
very firty 23 Inch Walls continued every way (to the 
lartber b, of which we did not trace), wha Founda- 8 
tions were as low as that which ſupported the Pave- 8 
ment - ſo that to the depth of ſix Foot the Ground was 
_fill'd with ſuch Rubbiſh as was taken out of the Bath. 
The Bricks in this Rubbiſh; which were all broke, had 
ſeveral degrees of thickneſs, from three Inches to a little 
more than one Inch: ſome had one of their Sides 
wayd as in Hg. 2; ſome Fretwiſe as in Fig. 3. others 
had Roſes on them well imitatcd - we found alſo two ij 
forts of channel'd Bricks; the one like a Lrough, the. 
Channel three Inch's broad, and as many iow p, the 
Brick it ſelf an Inch and a half chick: The other ſort, 
had a Cylindrical Channel; ſo that when two were clapt 
together, they form d a hollow Cylinder of three Inches 

Diameter. Theſe channell'd Bricks being all broken, their 
Length when whole is uncertain, as is the Uſe they. 8 
 fervd to; whether for Paſſages ro conveigh Water; or 
whether they were placed in the Walls to diliribute f 
Heat throughout the Building, as was uſual in the am- 
cient Structures at Rome. = 
"Tis farther obſervable, when the Ground was * 1 
the ſecond time; that off from the South-Weſt corner of 
the Pavement, which the Letter & ſhews ; five Foot low- i 
er than the Surface of the Pavement, there was diſco- 
verd a large Space (to the end of which we did not 
ſearch), paved with Brick, eleven Inches broad, almoſt 
one and a half thick, and fifteen long; ſubſtancially xz 
was it pav'd; for it bad two Courſes of this Brick. b 
There was half a Foot of Mortar under the lower Courſe; i 
and about an Inch of Mortar between the two Courſes ; 
theſe Bricks alſo were perfectly well made; but on 
the under Side of each, were two Knobs, about the 

ſize of half a Wallnut; fix d on them as may be gueſs d, 
| | O 
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to keep them ſteddy, till the Mortar th 


they were ſet in 

W might dry. This pav'd Place was ſearcht 6 or 8 Foot 
every way; it was all coyer'd with a Coat about two 

mches thick, of Aſhes and large Coals of Wood: on 

that lay confuſedly large pieces of the Nudus or coarſe 
Mortar abovemention'd, and lumps of the Teſſeræ in all 
reſpects like thoſe on the Payement, and cemented as 
They were. There were moreover mingled with the Aſhes 
many large Iron Nails, bigger, but not quite ſo long, as 
thoſe we call double Tenns ; ſome Hooks for Doors to 
= {wing on; ſeveral ſmall pieces of earthen Ware; ſome. 
W like bits of Urns; ſome of a fine yellow Clay; ſome 
red, thin, nearly wrought and adorn'd with Flowers; 
and laſtly part of a Human Skull, and pieces of Bones 
near it; which Bones were not inclos'd in any Veſſel, but 
lay looſe; they were diſcolour d like thoſe | have ſeen in 
= Urns; ſo that the Body they belong'd to, might periſh 

by the ſame Flames, that theſe Buildings were deſtroy d 
by. There was no Inſcription found either on Stone or 
Brick; no Statue, or other Figure, ſave thoſe on the 


Bricks mention d; neither were there any Coins met 
with there. Bur ſomething more than a Eurlong North- 
d MR Welt of theſe Works, near three Years ſince, there was 
2 Malt Houſe, and near two Years ſince a Dwelling- 
Houſe erected; in digging the Foundations for the firſt, 
there was a Coin of Poſthumus; and in the Ground dug 
for the laſt, a piece of Conftantive's found; both which 
l ſend with this, that the Inſcriptions and Reverſes may 
de incerted if neceſſary. EEE EE 
k, From the nearneſs of the Bath, ic may reaſonably be 
concluded that the Pavement was neither a part of a 
. » Temple, nor for a place of Juſtice : the continuation of 
the Foundations every way to be traced from it, and 
what was laſt diſcover'd, are rather an Argument it was 


Pliny 
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thors, but as good Imirators of thoſe early Examples of 


Tally, had the overſight of ſome Buildings he had ap- 


in a Letter ſent into Britain, Tully informs Quinta, that ; 
he was well pleasd with the Sear, and the more, be- 
cauſe the Pavimented Pjazza was Magnificent: that 


that he had directed ſome Chambers to be alter'd becauſe 
he did not approve of them: that in the Bathing Apart- 

ment, he had remov'd the Sweating Room into another 
corner of the Apodyterium. And afterwards in the 
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Pliny ſuppoſed that theſe Lithoftrot# (I) or teſſerated 
Pavements had their original in Greece; but perhaps the 
Grecians borrow'd their Patterns from Aa: for from the 
Book of Eſther (m) we learn, there was a moſt Royal 
Banquet at Suza, on a Lithoſtroton (ſo the Septuagint has 
it) of coſtly Stones, four Hundred Years before the 


time of Sylla, who brought them firſt into Italy. Foſe- 
phus a (n ), that the Grecian Laws, Learning and 
Arts were feteh'd from Aa: and indeed when we reflect 


on the Antiquity of the Levitick Law; the Pyramids of 
Egypt; the Temple of Schmon; the Walls and Palaces 


of Babylon; and the ſumptuous remains of Palmyra and 


Perſepolis; we have no reaſon to eſteem the Grecians Au- 


Learning and Arts they had to follow. 
When Auinctus Cicero was here with Ceſar, the fecond 
time he invaded Britain; his Brother the incomparable 


N to be made in the Villa Manliana at Arcano : and 


the Pavement ſcem'd (vo) to be exactly well made - 


ſame Letter makes mention of ſuch another Work which 
was in hand for him in the City alſo. Again, about 
the time Quinctus return d out of Britain, and was fixt 


with the » I." he Some over, in Winter Quarters 4 


9 


(5 Plin. Seck. Hiſt. Lib. xXXXVI. Gon xxv. 

m) Eſth. Chap. I v 6G (u) Joſeph againſt Appion, Book II. 

| 0 9 Tull. Cic. ad Quinck. Frat. * III. Ep. I 3 
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makes mention); Tully (p) takes notice of a Pavemenc 


that was making for himſelf alſo : Expolitiones utriaſque 
noſtrum, ſunt in manibns 3 ſed tua pane ad tectum jam per- 
ducta res eft rufica Arcani & Laterii. Tis hinted by Har. 


ro that a. Lithoſtroten was one of the Members of a com- 
pleat Villa (q ): Varro was eighty Years old when his 
Books de Re ruſtica wete compoied : Tully was ſomething 


more than fifty when the above cited Fpiſtles were 


wrote; Ceſar when a General, made the Teer (r) and 


Seclilia for Pavements, to be part of his Baggage; and 
Vitrwvius, Cotempotary with theſe three, calls the Litho 


ſtrota, Frincipia Eæpolitionum (4); which make it evi- 


dent theſe Floors were held in eſteem, by as great Men 


as the World has afforded, even in their riper Years. 
From all this, we may. obſerve, that ſometime before, 
and in the firit Age of the Empire, the humour of theſe 


kinds of Floorings much prevaild among the Roman:: 
wherefore "tis no wonder they are found in ſo many 
places of this iſland. But, as unprofitable Inventions 
and Cuſtoms in time grow: Stale, and are laid aſide, 
fo fared it with that of Pavements : For in the time of 


Pliny they began to be out of uſe on the Ground; 


but then he relis us, they were made above Stairs (t), 
wor in his own Words in Chambers. Whether the Li- 
d boſtrota in Chambers were uſual in Yitravius's days, 


we have no Warrant to ſuppoſe, from any hint in his 


Writings; notwithſtanding he gives Rules for making 
them, plano pede, on the Ground; and fub (u) dio, (which 


( O Ibid, Ep. II. = (7) Ter. Varro de Re ruſtic. Lib. III. 
(r) Snet. Trang, Jul Cæſ. . (J) M. Vitruv. Pol. 
Lib VII Cap. x. () Plin. Hiſt. Lib. XXXVI. Cap. XXV. 


Pulſa deinde ex humo Pavimenta in cameras tranſiere è vitro: novitium 
& hoc inyentum. ( M. Vitruv. Lib. VII. Cap. I. Sub dio vero 
maxime idonea faciunda ſunt pavimenta, : e 


from 


among the Nervii (of which Ceſar in his Commentaries 
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F ow the Method: by A, preſcrib'd muſt be) los be- 


eauſe for ſuſtaining thoſ: fab. dio, he orders the work un- 
| derneath to be well ſecur d, with two lays of Plank that 
| ſhould croſs () each other, and be nail'd down; then 
the Statuminatio or Pitching. the Mortar, Terrace and 
Ttſſera. as before on the Ground. But becauſe by ſob 
dio Yitravins could not deſign Chambers; and although 
Pliny informs us the 8 us d (x to cover or Flat- 
roof their Houſes with theſe Pavements ; yet ſince nei- 
ther Vitruvius nor Pliny mention any fuch Mode prevail- 
ing in their times at Rome; it remains, that we may 
imagine Sub dio, or the Su dialia of Vitruvius, to mean 
Pavements mounted on Pillars or Arches, which might 
afford delightful Terraces out of the upper Rooms, and 
ſhady Piazzas underneath: and in this Senſe perhaps 
may ” be underſtood the Porticus Pawvimentata of Tully 
above-mentiond. By the many Apartments, the Found- 
ations about theſe Works point out, there ſeems to 
have been nothing wherein the Buildings that once ſtood 
there, might come ſhort of the magnificent Structures, 
— the Romans delighted to Saif their Luxury. 
The uſes each were deſign d . is not to be deter- 


min d: whether there was a Piazza cover d with a Li- 


2 cannot be affirm d. But be that as it will; 
tis nent to Demonſtration, there was ſome upper Floor il 
ſuſtain d by Wood, and pav'd with the Teſſeræ, after 
the ſame manner as Vitruvius directs; and, on the 
Brick Pavement (laſt diſcover' d), the Coat of Aſhes and 
Wood Coals with Nails, cover'd with large pieces of 


the Radu, and great N of the Z. — well n 


— 


(@) Ibid. 8 3 co gerit, ut min ime vitiefs fant be ic erit 
faciundum: cum coaxatum fuerit, fuper altera coaxatio tranſverſa ſter- 
ratur, claviſque fixa, Sc. —-Statuminstione facta rudus inducatur, & 


( x) Plin. Hiſt. Lib. XXXV, Ons XXV. Subdialia Graci i invenere tali- 
tn; domus contegentes. 


| — 


they built not with ſuch haſty Materials as are now 


not been made three Years before. We find indeed, 


deridæ, aeftroged 


* — 
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together, and the Nuclens adhering to them ; ſhew there 


was an upper Pavement broke by its ind, when Fire had 
conſum d irs ſupport. 

l have been thus prolix, in giving you the moſt exact 
account I could of this piece of Anriquiry ; becauſe we 
cannot have a lefs Senſe of the admirable Rules and Me- 
thods, the Roman People made uſe of, in framing their 
Buildings, and ordering other Conveniences for Enjoy- 


ment and Magnificence 3 than of the incomparable Ma. 
nagement they had in their Military Preparations and 


Dilcipline; which are ſo to the Life repreſented by ()) 
Joſ-phus, and ſo punctually deſcribed by (=) YVegetius. 
As to the Roman Architecture, it may not be amiſs 


W here to note; that when they deſign'd a Building, they. 
could not immediately begin it: their Preparations: re- 


quird time: By their well ſhapd durable Bricks, and 
by their Stone - like Mortar, 24 may plainly perceive, 


us d. Fitruvins (4) and Pliny both direct, that Brick 


6 | =, be form'd in the Spring, and be two Years dry- 


ing And where Plim ſpeaks of their Mortar, he ſays, 
6. 2 -ordain'd by 4 old Laws (6) of Rome, that no 
Undertaker ſhould Build a Houſe with Mortar which had - 


their Walls ſeem to bid fair for Eternity; 3 Whereas ours, 
from Parcimony aad ill Management, a are  lcarce able ro * 


endure one Age. 


of this learned Diſcourſe, by which 'tis e 
more than proballe that here once flood 4. Roman City An- 
by the Saxons about the Tear 500; tours - 


The reſt 


it very cus inn, per being chiefly Hiſtorical, ſeems not ſo pro- 


5 3 perty the Seas of theſe T. ranſattions. 5 


| Lib, XXXVI, Cap. XxIII. 


1 4 % 4 


=; + 


0 Foſepbus' 8 Wars of the Fews. Book III. Cha mr: 
(2) Veget, de Re Militari. (4) M. Vitrao, 2 Lib. I, Cap. III. 
Plin. Hiſt. ib. XXXV. Cap. XIV. . (1) Plin. Hiſt. 


II. 4 


III, 4 4 account t of the Nature and Vertues of 
the Pyrmont Waters; with ſome Obſervations 
upon their Chalybeat- Quality, Ken, b 
e. Frederick Slare, R. S. Soc. | 


F aving cx A 2 dozen Quarts of Povient 
Waters this laſt Summer, I made ſome Tryals 
wich them. I found by the Taſte that they contain'd 
a rich Chalybear Veune, and alſo made a very brisk 
wu lively impreſſion on the Palate, more grateful and 
ſpirituous, than the beſt Spaw Waters | ever taſted: The 
Spam Watergyare look d upon as moſt excellent, if they 
Sparkle a little in the Glaſs ; but theſe in Summer time, 
when pour'd into the Glaſs, nay. ſometimes even in 
the Bottle, as ſoon as the Cork was open'd and the 
Air was admitted, would make a notable Ebullition, 
ſomewhat like bortled Cyder, tho this was ſoon over; 
but they did yet continue their ſinart and brisk Taſte, and i 
high Chalybeat Reliſh to the laſt Drop, tho' we were 
{ome Hours: in Drinking them off. In the Winter time, 

_ theſe Waters do not Sparkle, nor Ferment, at leaſt mine 
did not; but they were not carefully preſery'd, being 
expos d in cold Cellars, where our Beer or Wine ſtood in 
the Winter; and yet notwithſtanding, they loſt not the 
Chaly beat Taſte, and allo retain'd a very pleaſant brisk 
Guſt. Theſe Waters have been reckon'd in the Number of 
the German Saur Bꝛunnen or 4cidule, and ſome of my 
Friends to whom | gave a Glaſs of the Water, have al- 
cribd to it a ſharp Taſte. and have been ready to run 
away with a poſſeſsd Opinion of its being Sour : bur 
when I requird them to call back that haſty Aſſer- 
rion, and to conſider it better, whether that Taſte was 
really 
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Sour or Acid, chey have been forc'd to tecant and con- 


ſeſs, that the — and brisk Taſte miſled them to call 
it Acid or truly Sour. Thus Cyder and ſoft Ale when 
Bortl'd, will give ſuch an acute Affection to the Palace, 
when it is far from being Sour: And even Pelatite Alkla- 
lies of Sal Armoniac ot of Hartshorn, may be made to 
give the like pungency to the Tongue. 05 

In order to a more nice Enquiry, whether any Acidity 

were diſcoyerable in theſe Pyrmont Waters, we dropt in 
W conſiderable Quantities both of Spirit of Hartshorn, and 
of Spirit of S Armoniac, both juſtly prepar'd ; but could 
W notdiſcoverthe leaſt Luctation or Motion to appear upon 

this Conjunction, as it uſually does with an Acid. 

|, made a yet more nice and certain Examen of theſe 

Waters, by mixing Milk with them, ſometimes in equal, 
ſometimes in double proportion; and in various degrees 
of Warmth, both in Lukewarm de grees, and alſo with 
a boyling Heat, but I could not perceive any Curdling. 
But rather on the contrary, the Water preſeryd the 
Milk from Coagulation, for ſour or _ Days, even 
in Sꝙtember, it being hot Weather. 4 W 


SIG (Þ boo „% , OR 


2 
— 


Take a very little Gall i in a Powder, about half a Grain 
to a Glaſs of a quarter of a Pint; this does in a Mo- 

ment render it turbid, and make a dark Purple, eſpe - 
cially if you ſtir it: but if you drop the Powder on the 
Surface of the ſame Water, it then cauſes a fine blew 
Tincture If you will make a very fine Tincture plea- 
ſant to the Spectator, Take five Leaves of ſtrong Green 
Tea, put them into the bottom of a Glaſs holding a 
quarter of a Pint, and you will ſee thoſe Leaves anfold 
themſelves, and in a quarter of an Hour, tinge the Wa- 
ter with ſuch a Cerulous azure Blue, that few Vegeta- 
bles do afford the like. We obſerve, | that the — | 
W theſe Leaves, or any other * (which are the 
8 Preci- ' 
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well. I then drank the Pyrmont Waters for three ot four 
Days, and continu d the uſe of thefe Waters alternately, 
until | had drank about twenty Days. By the reſult of my 


more ſprightly 
I There is anot 


this 


done fo longer, but I thought that Time ſuffic d. 


* 


Precipitators) do ſtay together, rhe more they degene- 


rate into a deep Purple, or even to an Atramentarious 
Colour. 3 E 

lo reference to the internal Uſe of theſe Waters, 1 
drank about a Quart at a time, after ibis manner. 1 
firſt began with the Spaw Waters, which f protur d very 
good, and dravk them fora Wee k, and they agreed very 


Experiment ĩt ſeem d to me very plain, that the Pyrmont 


Water was more agteeable, gave more Strength and 


Spirit, and was as much or more preferable for its internal 
. as for its excelling the other in a brisker and 

Dae i 5 eee e eee 
her Excellency in theſe Waters which 
will make them more uſeful to us, than any Foreign | 


Chalybeat Waters we yet know, becauſe theſe will keep ; 
better; they are not fo ſoon {poil'd by any accidental | 


Inſinuations of Air, as the Spaw are ſubject to be. The 


Cbahbeat Mineral is here throughly diſſolved and wel! 
united, and mix d in this Water, fo that it does not 
eaſily. precipitare: for which Reaſon it may alſo the 


better paſs the vaſa lactea, and even enter into the Maſs 


of Blood it ſelf, and work the more conſiderable Effects. 


That this is not a bare Hypotheſis may be provd by 
J 
_ Having ſuffer d the Spam Water to be expoſed in a 
Bottle which was half full, and unſtopt 12 Hours, 


examin d it, and found it taſt juſt like common Wa- 
deer; but the P mrmont Waters that were open d to the 


Air after the ſame Manner, taſted ſtrong of the Mine- 
ral, and gave their TinQure as at firſt; nay, they con- 
tinued thus for full two Days, and perhaps might have | 


There 
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There remain ſeveral other Experiments to bs . 
in order to 3 — yew into the Excellencies of 
this noble \ ia Ang b 2 cannot do at preſent for 
want of a Quantity, Wbi I hope to obtain the next 
Summer; for they can with more Eaſe be brought into 
England than the Spam. I may alſo fairly conclude, 
that ſince the Spar has been very beneficial to our 
patients in Chronical Diſeaſes, * e Waters of a 
much ſuperior Virtue will ſurpaſs them in conquering 
many of our obſtinate Diſtempers, | 


Some dlditions to the dforeſaid Account 7 the 
Pyrmont Waters. 


AV ING had lately * Diſcourſe 3 2 
Purging Quality 2 * in theſe Waters, I 
am now inquiring into the Truth of this Queſtion, 
K whether they in Reality do contain any Purging In- 
1 gredients or Properties. 
l evaporated about a Quart of this Water ad ferice- 
een; I then poured on the yeliquie ſome Ruin- Water, 
zl enough to diſſolve and take up the Salts, and exbald 
1© Wl that Water, and had a Grane or two of the Salcs, that 
dated mariatic. ſuch as moſt River and Pump Waters 
= give. It is well known that the Purging Waters have 
nz very bitter Taſte, and by the moſt learned Doctor 
Grew pie Memoriæ, and an illuſtrious Fellow of this 
Society, that Salt was called Sal Catharticum amarum, 
which diſtinguiſh'd it from all other Species of natu» 
Lal Salts: = of the Pyrmont Water abovementioned 
has no Relation to this, bn to the Sea- — not — 
ö in the leaſt ner. 


8 
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It is alſo well known; that unlefs our Waters be i im- 
ptegnated with a conſiderable Quantity of this birter 
Salt, it will not purge at all: No or three Granes 
ſignifie nothing, nor have the leaſt Cathartic Power. 
For Example, Put two Drams of the purging Salts to a 
Quart of common Water; and this Quantity will give 
but a Stool or two to one who is naturally very eaſie 
to Work upon. I have examin d ſeveral other Chalybeat 
Waters, and found much the like Ingredients, and ne- 
ver any that 1 could ſuſpet to — any purging Pro- 
erties. 4 
: I. think we can much bettet demonſlrate that the i 
Chalybeat Waters do contain Stiptic and Reſtringent Vir- | 
tues, becauſe they owe their Birth to the Tren Mineral, 
and more particularly to the Pyrites, which Door 
Liſter ſuggeſts, (not without ſome Reaſon) to be the pa- 
rent even of all Iron Oars, as it is doubtleſs the Cauſe of 
all Chalybeat Waters: Thus have often examined the 
Solution. of the Pyrites by the Rain: Water at Oebtford, 
and at other Places where Copperas is made, and found 
it a very ſirpng Cbahbeat Water. It is from this Miners 
we have our rong Stiptic and conſtringent Medicines, 
for external and internal uſe; we have our Powders 
and Salrs of Steel, or Vitriol of Mars, from hence; nay, 
even thoſe obſtinate and inveterate Didrrheas which A 
have baffled the Force of all Maticines, have, by a 
judicious Uſe of 7 unbriaze and other Iron Waters, re- 
_ ceived a Cure. 3 
„ notwithſtanding all we can ſay. it will be reror- 

ted, that there is Matter of Fact and Experience againſt i 
us, that the Waters really do purge at Pyrmont, where 
they are drank. 
This we do allow to be true, that 7. unbridge Waters 
do not only purge but ſometimes vomit, when drank 


haſtily and in great Quantity; but our Phyſicians have 
cor 


corrected this Irregularity; and we hear of. no ſuch 
Complaints, where they obſerve a juſt Regimen: And we 
do all agree, that thoſe Waters are, in their own Nature, 
binding, and do oft require ſome opening Medicine. 
The Quantities of Water drank at Pyrment are very 
large, often two or three Engliſh Quarts. It is no 
Wonder that theic Weight forces them thorow the Bow- 
els; for any common Water, drank haſtily, and in ſuch 
Quantity, will do the ſame. Whereas, if you take 
this Methad, and will drink Pyrmont, or any other 
Chalybeat Waters leiſurely, viz. a Pint-Glals in an Hour, 
or. rather two Half Pint Glaſſes, you may drink three 
Pints in ſo. many Hours without Danger of loſing them 
by Dejection. Bur if any one will be careful, and rake 
this Caution with him; he will -fcarce fail of Succeſs ; 
that is, let him be very. quiet and ſtill; both in Body 
and Mind; the leſs be ſtirs. or walks, the better hge 
will paſs off his Waters by Urine. And tho”. this will 
appeat a Paradox, eſpecially to thoſe Phyſicians who 
practiſe abroad, and commend to their Patients much 
Action in walking, yet I know I have both Reaſon and 
Experience on my Side. To avoid Prolixity I ſhall not 
declare them at this Time, and ſhall only ask leave to 
mention one Obſervation I have made, that none of 
our Engliſh Steel Waters do ſtrike ſuch a Purple as 
the Foreign celebrated Chalybeat Waters do: for ours do 
give a more turbid and dark Colour, and the worſe 
the - Waters are, the blacker Sediment they make: _ 
IH Thoſe of Iſlington abound with a coarſe Oker, the Mi- 
t neral is not well diſſolved, but gives an atramentarious 
rc Colour; but the Pyrmont Waters excell all | have hap- 
= pened to examine, in its bright Cærulioas Luſtre. - 


kW N. B. Moſt of the Experiments alledg d by Dr. Slare, in 
ve BH the foregoing Diſcourſe, were likewiſe by him ſhewn before the 
= TEE . Royal 


Royal Society, Feb. 28. lf: and it was 
| Pyrmont Tin@ure with Gall. 
pt Tea, and had a much more exalted Chalybear Taſte 
than the Spaw ; and a ſmall Quantity of each being kept for 
ſome time in Bottles, to compare them, the Pyrmont was 
found to have retained its Virtues much better than the 


r f 
ound that the 
ure with Galls 


Waters gave 4 much brighter Ti 


Spaw. The Prefident, and ſeveral of the Members preſent, 


Havi 


liſh, and to fit eafie on the Stomach. 


. p 1 > . : 
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ng drunk a Glaſs of it, found it of a very agreeable Re- 


* ö 4 \ 


IV. Remarks on the ſecond Paper in the Hiſtory of the 


Royal Academy of Sciences, for the Year 1711. . 


concerning the Cauſe of the Variation of the Baro- 


a iv 0 


I appears by the Barometer, that when it rains, 


meter : to ſhew that the Way of accounting for it 
in that Paper us inſufficient, and that the Experiment 
made uſe of to prove what is there aſſerted, does 
no 25 prove it. By J. T. Deſaguliers, M. 4. 
HS: 5555 | 


>” Paper is as follows. 


or a little before Rain, the Air commonly be- 


comes lighter. 


That it muſt rain when the Air becomes lighter it 
is eaſie to imagine; for the imperceivable Particles of 
Water, that ſwim about in the Air in prodigious 
Quantity, not being ſufficiently ſuſtain'd when the 
Air has loſt a certain Degree of its Weight, begin to 
fall, and ſeveral of them joining together in the Fall, 
make Drops of Rain, So when about half of the 
Air is drawn out of the Recipient of the Air-Pump, 
— (and 
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* (and conſequently the remaining Air is as weak again 
as at firſt) ſomething like a ſmall Rain falls. Bur 
why-ſhoud the Air become lighter? One might ima- 
gine that in the Place where it rains, it may have loſt 
fſome of its Weight and Bulk, by means of the Winds 
carrying away ſome Part of it: but Monſieur Leibnita, 
ia a Letter to the Abbot Bignon, gives a more inge 
nious and more new Reaſon for it. 
le prctends that a Body, which is in a Liquid, 
weighs with that Liquid, and makes up patt of its 
* whole Weight, ſo long as it is ſuſtained in it; but if 
dit ceaſes to be ſuſtain d, and conſequently falls, irs | 
Weight no longer makes a Part of the Weight of the | 
Liquid, which thereby comes to weigh leſs. This 
may naturally be applied to the abovementioned Par- 
* ticles of Water; they encreaſe the Weight of the Air 
© when it ſuſtains them, which is diminiſhed when ir lets 
5 


them fall: and as it may often happen that the Parti- 
cles of Water that are higheſt, fall a conſiderable time 
before they join with choſe that are low. the Gravity 
* of the Air diminiſhes before it rains, and the Barome- + 
—— 555 3 
This new Principle of Monſieur Leibnitx is ſurpri - 
zing. For muſt not a ſtrange Body, whether ſuſtain- 
ed in a Liquid or not. always weigh Can it gravi- 
tate upon any other bottom than that which ſuſtains 
the whole Liquor? Does that Bottom ceaſe to car- 

* ry a ſtrange Body, becauſe it falls? And is not that 
* body all the while it is falling, part of the ſaid Li- 
= © quid as to the Weight? At that rate, whilſt a Chy- 
mical Precipitation is made, the whole Matter ought 
| © to weigh lefs, which has. never been obſerved, and 
= * ſcarce appears credible... — — Nl. 
_ © Notwithſtanding theſe Objections the Principle 1 
holds good, when more cloſely examin d. ies ſu- [ Z 
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„ flains a heavy Body is preſs'd by it. 


(59/2) 


A Table, - for 
le, which ſuſtains a Pound Weight of Iron, is 

preſſed: by it, and is ſo only — it ſuſtains the 
— Action and Effect of the Cauſe of Gravity, 
(whatever it be) to puſh that Lump of Iron lower. 


* Examp 


If the Table ſhou d: yield to the Action of that Cauſe 


of the Weight (or Gravity) it would not be preſs d, 
and therefore would carry nothing. After the ſame 
manner the Bottom of a Veſlel, which contains a 


Liquid, oppoſes it ſelf to all the Action of the Cauſe of 


Gravity againſt the ſaid Liquid: If a ſtrange Body ſwims 
in it, the bottom oppoſes it ſelf alſo to the ſaid Action 
againſt that Body, which, being in ZEquilibrio with the 


Liquid, is in that reſpect really a Part of it. Thus the 
Bottom is/ preſs d hank by the Liquid and the ſtrange 


Body, and ſuſtains them both. Bur if the Body falls, 
it yields to the Action of Gravity. and conſequently 
the Bottom does no longer ſuſtain it; neither will it 
ſuſtain it, till the ſaid Body is come down to the 
Bottom. Therefore during the whole Time of the 


Fall, the Bottom is caled of the Weight of that Bo- 


dy, which is no longer ſuſlain'd by any thing, bur 


puſh'd down by the Cauſe of Gravity, to Which no - 


thisg hinders it from yielding. 


* Monſicur L:jbnitz. to confirm his Notion, propoſed ; 
an Experiment. He ſays, that two Bodies muſt be 
tied to the two Ends of a Thread, the one heavier, 


and the other lightet than Water, yet ſuch as both 
together may ſwim in Water: Put them into a Tube 
full of Water, the Tube being tied to one End of 
the Beam of a Ballance whoſe other End has a con- 


* rrepoiting Weight: Then if we cut the Thread which 


ties the Bodies together (that are of unequal Weight) 


* ſothatthe heavieſt may preſently deſcend, He ſays, that 


4 


in ſuch a Caſe the Tube would be no longer in Æqui- 
brio, but its counterpoiſing Weight wou d preponde- 
rate 
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rate, becauſe the Bottom of the Tube wou'd be leſs 
« preſs'd. It is plain, that the Tube muſt be ſufficiently 
0 long, that the falling Body may not reach the bot- 
tom before the Tube has time to riſe. In Chymical 
6 Precipitations, the Veſſels are either too ſhort, or 
* what is precipitated falls ſometimes too faſt and 


always (as to Senſe) is AZquilibrio with the Liquor 
* that contains them. 


* Monſieur Ramazzin,, the famous Profeſſor at Padua, 
to whom Monficur Lejbnitz had propoſed his Expe- 
= © riment, has made it with Succeſs, after ſome fruitleſs 
Tals. Monſieur Reanmur (to whom the Academy 
= * had recommended it) has alſo made it with Succeſs: 
his is a new View in Natural Philoſophy, which. 
tho it depends upon a well known Principle, is very 
ſüubtle and 4 far-ferch 'd; and gives us juſt Reaſon to fear 
5 bs that in Subjects that ſeem to be exhauſted, ſeveral 
1 es _y yer * us. 


Remark upon Monſie eur Laboe 1 New 
Principle, 


Figure uh | ; | 
Er 4 B be the Bottom of a Veſſel f fall of any 


* | The Preſſure of the Fluid upon the Baſe 4B will be 
= equalto the Weight of CB, or a a Cylinder or Priſm of 


the ſame Fluid, _— up of the Area of the Bale multi- 
© plied into the perpendicular Height above it. 
Ik the Fluid be equally denſe every way as Water, 


x or of a Denſity uniformly .diminifh'd as you go upwards, 


this Propoſition (call'd by Mr. Poyle the Hydroflatical 
| — x" Pa- 


© ſometimes too ſlow; for then the little Bodies are 


IL Fluid, whoſe Top is either wider than the Bot- 
tom as GH, narrower as EF, or equal to it as CD. 


SI 


— 


Air to riſe ſo much higher as their Pulk amounts to, 
and will therefore make the Surface which was at GH to 
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oy i 
dee] will hold good. This is demofiſirared by: all 
ane Wie + 3 e 


Figure 5. 


Let FF repreſent. part of the Surface of the Earth, 
and GEF a Pillar of the Armoſphere, -whoſs 
Heig' t is GE the whole Height of ; Air. Let us 


imegine the Vapours riſing out of the Earth to form 


themſelves into two Clouds A and B, and to ſettle in 


that Place where the Air is of the fame ſpecifick Gravity 


wich themſelves. It is evident that they will cauſe the 


riſe up to 7X, ſo that the bottom EF which was 

preſs d by a Pillar of Air as GE H, is now pred 
* an higher Pillar as TIEF IJ. Now if the: Clouds 
A; B, by any Cauſe ſoever, change their Place, ſò às to 


come downwards, (for Exemple to C, D) the Height of 
the Pillar TE FA will remain the {ame as it was, and 
therefore the Bottom E will be preſs d as before : veep the : 
tocegoing Propolition. - 


Corollary 1. 
If the Clouds A, B deſcend, and in their Deſcent 


: keep the ſame Bulk as they had before, the Surface /X | 


will remain the lame, and therefore EF will be prelsd 
a8 before. 5 


Croley 1 Il. 3s 


Whether a Body be ſpecifically lighter « or ſpecifically 
heavier than a Fluid; fo long as it is detain d in ir, it 
will add to the Fluid as much Weight as the Weight 


of an equal Bulk of that Fluid: whereſore a Body does 


not loſs al, that * Men Which it added to the v hole 
Weight 


OCS 
| ole 


„ ba 
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Weight of the Fluid, when it ceaſes to be ſuſtain d in 


the Tai Fluid: contrary to Monſieur Lau Princi- 


| Ls 


Scholium. 
It a Cloud (by any Cauſe whatſoever) becomes {pe- 


cifically heavier 1 that Part of the Air in which it 
ſwims, the Exceſs of its Gravity above an equal Bulk 
of Air will make it deſcend, and accelerate its Motion 
downwards ; and then indeed it will loſe of its Weight 
by the Reſiſlance of the Medium, till it comes ro an 
uniform (or ſenſibly uniform) Motion : but all the 
Weight that it will loſe will only be the Exceſs of its 
Gravity above that of the Air; for with the reſt of its 


: WR it wil ſtil make up part of the * or the Air. - 


| Experiment * Figare 6. 
Having with a Weight in the' Scale C of the Balance 


A counterpois'd the long Glaſs of Water EI, with 
a Horſe-Hair I let down "= leaden Weight W into 
the Water, which from FG aroſe u 
therefore the Water became heavier by the Wei ght of 
a Bulk of Water equal to the Lead. Having . ano- 

ther Weight in C made up the Counterpoiſe to the 

whole, with fine Sciſſars 1 cut the Thread of the Plum- 
met; and all the while the Plummer was falling, the 

Water deſcended rather than roſe; and when the Lead 

Was at the bottom, the Water oyerpois d. becauſe it had 
then added to it all the Exceſs of Weight of the Lead 


above an equal Eulk of Water, which 1 Experiment 


is about 2 of its Weight. Had Meſſicurs Reaumur 
and Ramazzini tri'd ther Experiment thus, the Succeſs 
had been the ſame ; but Mr. Ramazzini (as I underſtood 
from a Gentleman who was preſcnt) tricd it in the fol- 
lowing Manner, as I have ſince done, 


Tien - - . Ms 


up to EA; and 


(576) 
Experiment Il. Figure 7. 


Making uſe of the abovemention'd Machine, after 7 
had balanced the Water and Lead in it, I fix d to the 
End of the Beam B the Thread of the Plummer, which 
in the former Experiment | held in my Hand. This 
added to the Weighe hanging at B, and oblig d me to 
put into the other Scale a Weight equal to 5 of be Lead, 
to recover the Aquilirium. "Then cutting the Thread 
or Hair, the Scale with the Weights overpois d whilſt the 
Lead was falling; but the Equilibrium was reſtor d when 
it came to the Bottom. So that the Lead even then 
muſt have loſt only its Exceſs of Weight above Water. 


Experiment 18. Figure 8. 


I tried the Way propoſed by Monſieur Lributs in 
the following Manner. 
I took a Cork C weighing an Ounce, and ſomething 
more than four times lighter than an equal Bulk er 
Water, and a Ball of Antimony W about four times os: 
cifically heavier than Water, and of four Ounces Weight. 
The Cork laid upon the Water in the Veſſel EABD 
rais d the Water from $S to 66, and added an 
' Ounce to the Weight of the whole Water: then ſuſpen- 
ding the Ball of Antimony by a String, and letting it 
— in the Water at N, it rais d the Water from 6 6 
to 77 H, and ſo added another Ounce to the Weight 
of the Water. Then tying the Antimony to the Cork 
(See the Figure of the Veſſel mark d with little Letters) 
the Cork bad added to it three Quarters of the Weight 
of the Antimony which the Hand before had ſuſtain d, 
and made it ſink ſo as to be almoſt cover d, and rai- 
ſed the Water to i , adding three Ounces to its Weight. 
ranging this Veſſel of Water upon the Balance, = a 
un- 


Ms 


—_ 4 
Counterpoiſe at the other End, upon cutting the Strin 
the Veſſel of Water was rais d up, and the Æquilibrium 
was not reſtor d till the Antimony came to the Bottom. 
By obſerving that as the Cork (being freed from the 
Weight of the Antimony) aroſe, and that during the Fall 
of the Body. the Water ſunk to Y, it appears that 
this is, in effect, the ſame Experiment as the former, 
and concludes no more. As to the real Cauſe of the Va- 
riation of the Barometer, namely, the Accumulation of 
the Air by Winds over the Place where the Barometer. 
riſes; and part of the Air being blown away where the. 
Mercury in the Barometer ſinks, ſee Doctor Halley s. 
Account of it in the Phil. Tranſactions. Numb. 181. 


which the Tube of Water with the Lead in it was 
fixed) did not riſe when the Thread was cut, (to 
let the Lead fall from the Top to the Bottom of the 
Tube) as it muſt have done according to Mr. Leibnitz's 
Principle; but that the ſaid End of the Balance began To 
to deſcend from the Time that the Leatl began to fall, 1 
Therefore to be ſure that it was not the Plummers 
rubbing againſt the Sides of the Tube in its Fall, which 
aauſed that Phenomenon, I hung to the Balance a 

long Glaſs of three Inches diameter inſtead of the Tube, 
and making the Experiment as before, it ſucceeded i» HS 


— ——— — — — 
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the ſame manner: the End of the Balance which carried 
the Veſſel of Water ſunk as ſoon as the Thread of the 
Plummer was cut; tho this Glaſs was not above half 
ſo long as the Tube. 

When by holding the String 1 drew the Lead upwards 
and downwards in the Water. there was no ſenſible 
Alteration of the Fquilibrium. Neither was it alter'd by 
cutting the String of a Stone-Plummet, becauſe of the 
Shortneſs of the Glaſs, and the little Exceſs of {pecifick 
Gravity in the Stone: for the grearer the Diſterence is 
betwixt the Body made uſe of in this Experiment. and, i 
Water, as well as the bigger the Body it {elf is, the = 
better the Experiment will tucceed. 
Hence it appears, that when a Body, (| pecifically hea · 
"= than a fluid, is (by hat cauſe foever) detain'd in 
any i lace of the ſaid F uid, ic adds as much to the 
Ve ght of the whole Fluid as an equal Bulk of the ſaid I 
Fluid ama unt to: And when the ſaid Body, by the 
Action of its Exceſs of ſpeciſick Gravity ahove * 1 
Fluid, deſcends with an accelerated Motion; fo long J 
that Motion is accelerated, the Reſiſtance of the Fluid 
(which is as the Square of the Velocity) takes olt | 
' ſomething of the whole Weight of the Body; but as 
much as * Body loſes, ſo much the Water gains, over 
and above what was given it by irs riſing on Account 
of the immers d Body. 
A Body therefore that falls in a Fluid is ſo far from 3 
making > ts Fluid lighter as it falls, that it makes it 
preſs more upon the Bottom that ſuſtains it, when it is 
falling. than when it was at reſt in the Fluid. 
if the Veſſel of Water be long enough for the falling 
Body to come to an uniform Motion before it N 
the bottom, the Force impreſ' d on the Water under 
the Body will make it preſs the Bottom, as much as if the 
Body were actually at bottom; the Body in that Caſe lo- 


ſing 


(579) 
ſing all its Exceſs of Gravity above that of the Water, 
5 the Water gaining it. 

Hence it follows, that a falling Cloud, when it 
comes to an uniform Motion, will not only add to the 
weight of the Air as much as the Weight of an equal 
Bulk of Air; but even as much as its "whole Weight 
amounts to, tho it be ſpecifically heavier chan the Air 
abour it. 

All the Diminution of Weight chat can be allow d in 
this Caſe is this If we imagine the Air to have a 
ſmooth, regular Surface. as we have at firſt ſuppos d, (or 
if chat be not allow d, we may take any imaginary Sur- 

face of it above the Clouds) when a falling Cloud is 

_ diminiſhd in Bulk. (as when it is chang'd into Rain) 
the Surface of the Air will ſubſide in proportion to that 
diminution, and therefore will weigh leſs, by ſo much 
as is the Weight of a Quantity of Air equal ro the Bulk 
that Cloud has loſt: Bur when the Drops of Rain after 


| their Acceletation (occaſion d by their Exceſs of Gra- 


vity above that of the Air) are come to an uniform 
Motion by the Reſiſtance of the Air, they reſtore to the 
Air the Weig ht that it had loſt. Now this uniform 
Motion wh acquir'd in about two Seconds of Time, 
and the Diminution of Gravity in the Air being inſen- 
ſible, when compared to near three Inches of Mercury 
(for ſuch is the Variation of the Barometer with us) can 
no way be the Occaſion of choſe ſo ſenſible Alterations in 
it, wah pom, ſome time before Rain or Fair Weather. 


Add to this that the whole " Quantity of Rain that falls in 
England and France, in the Space of one Tear, ſcarce 
ever equais two Inches of Mercury: And in moſt * Laces 
between the Tropicks, the Rains fall, at certain Seaſons, 
in very great Quantities, and yet the Barometer ſhews 
there ver) little or no Alteration.” 7 

V. An 


.t 580). 


V. An Account of an extraordinary Effect of tbe 
Cholick : communicated to the Royal Society, 
by that curious Anatomiſt Mr. St. * and 
read March 21; 17 17. 


_ 


HE pniſditt Motion of the ales is by all 
Anatomiſts ſuppos d the proper Motion of thoſe 5 
Cffindrie Tubes. 
The uſe of this Motion is to propel the Chyle into 
the vaſa lactea, and to accelerate the groſſer Parts of the 
Aliment downwards, i in order to expel them, when all 
their nutritive Contents are extrafted. 
This Motion thus eftabliſh'd, it naturally ems. ro 
2833 that an Inverſion of it (call d for that Reaſon an 
Antiperiſtaltick Motion) ſhou d force the Aliments, Bile, | 
pancreatick Juice, and laſtly the Feces to aſcend: rowards | 
the Mouth. = 
The Cauſe of this imaginary PS RY FA Motion, 
is aſſigned to a Stoppage of the Inteſtin, or to · a great 
length of it being ingaged in the ſame manner as the 
3 of a Glove are choakd by inverting the 
Glove in drawing it off: Or like a sa Silk-Stocking, which 
when tis not gartered, falls upon the Foot, and is in 
a manner ſtrangled, ſo that ſome Force is required to 
bring it up again. 

This ſuppos' d, the Antiperifaltick Hypotheſis ſeems 
-at firſt Sight very natural, and anſwers moſt Difficulties. 
For if the Vermicular Motion accelerates the Contents 
of tlie Inteſtins downwards; the Antivermicular, by the 
Law of Contraries, ſhould force them upwards towards 
the Mouth. | 

Was 


8 Foy - 
Was this Suppoſition as certain as tis generally re> 
ceiv d, I ſhoud not preſume to advance that there is 
no ſuch thing as an Aztiperiſtaltick Motion of the In 
teſtins; nor that the Ae mei is oftner a violent 
Contraction of the Abdominal Muſcles, than a Stoppage 
or Inverfion of the Inteſtins, as tis ſuppos d. e 
= So laying aſide all Prevention, let it be granted that 
Ss this Diſeaſe is a violent Contraction of the Abdominal. 
Muſcles, as | have already ſuppos'd it, caus'd by the 
Redundancy of the Inteſtins or their Contents. Then 
comparing the Symptoms of this Diſeaſe, with thoſe 
of the different Kinds of Herniat, we ſhall find by the 
Analogy of the Parts, Reaſon and repeated Experience, 
that the Chordapſus, ſo call'd by Celſas, is a Diſeaſe in 
= which the Inteſtins and Omentum; at other Times the 
= Pancreas or Spleen; nay, even the Meſentery it (elf are 
I forcd through the Diaphragma into the Thorax. 
All theſe tender Parts being ſtrongly compreſs'd, by 
che continual Motion of this Muſcle, muſt by conſe- 
= quence cauſe the ſame Accidents as in the Bubonocele 
or compleat Hernia, there being no difference in theſe 
two Caſes; but that the firſt is a ſtrangling of the u. 
teſtin by the Diaphragm, and the latter a choaking of 
che Inteſtins by the Abdominal Muſcles. © 
One Example of the many of the like Nature, that 
l can produce, will much confirm this Aſſertion, and. 
may ſerve to convince any Perſon that is impartial. 
The Cafe is this: A Gentleman that came to Town 
I yelterday was Sevennight in good Health, meeting with 
= ſome Friends, drank a great deal of new bottled Oar- 
KAle, after ſome Pints of Wine. Theſe Liquors fer- 
mented ſo violently in his Stomach and Inteſtins ; that 
he was taken with a violent Cholick the ſame Night. 
ln the morning an Apothecary was ſent for, who 
adminiſtred a Clyſter, and took ſame Ounces of Blood 
E WW UUSD-- 10 
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to relieve the Patient, who complain d of a great Pain 


in his left Side. 


The Clyſters being repeated the Night following, as 
alſo the next Morning, and the Patient growing worſe ; 
the Apdthecary, without Order of any Phyſician, gave 
him a violent Vomir; which operated | Eight or Nine 
Times: This added Fewel to the Fire; and the Patient 

having from that Time been in a deſperate Condition, 
two eminent Phyſicians were call d, who order d that 
the Clyſters ſhoud be repeated: But they not ptevail 
ing, J was ſent for about fix Hours before the Patient 
died: I found him complaining of a violent Pain in all 
the Region of the Abdomen: a frequent Inclination to 
vomit; having a great Difficulty of breathing, together 
with a very flow Pulle ;. his "ny being as bard as a 
Stone, tho' not ſwell'd. | 

This laſt Indication made me condi that the 

Diſeaſe was aà violent Contrad ion of the Abdominal 
Muſcles, which had overcome the Diaphragm, and that 
probably the Inteſtins might be forc'd into the Thorax. | 
I was the more confirm'd in this Opinion from the 
Examples of the like Caſe, which 1 ſhall ſhortly lay be- 
fore the Society: upon which I order'd a. Fomentation i 
of hot Milk, adding to every Quart a Drachm of Liquid i 
TLaudanum, which in theſe Maladies gives great Relief: 
But before it cou'd be got ready, the Patient expit d in 
A violent Convulſion. | 
My Opinion having been bighly cenſur d by the 
two Phyſicians; I open d this Gentleman, to juſt iſie 
my ſelf, or to own my Fault openly, if 1 had bite mi- 
agen: But as the thing happen d as I conjectured. 
thoſe Gentlemen will forgive me for taking he Liberty 
ol juſtifying my ſelf. 
In opening this Body, Efound the Abdominal Muſ- 
cles ſo much contracted, chat it was almoſt impoſſible 
to penetrate them with a very ſharp Scalpel. Upon 


Hinm had four Inches of Diameter. and outs Colon Ave 


whole left lobe of the Lungs was comprels' 9 almoſt 1 un- 


the Society the Certainty of this Account, and I ſhou'd. 


W of che Anthperiſtaltick Motion; if Doctor ane bad 
not prevented me by his Memory. 


ſays is certain: but I am ſurpriz'd that the like 92. 
12 not occutr d in his Practice. e 


(390 
Upon Examination, I found the Stomach empty, and 
ſome Parts of the Duodenum, but the Jejunum an Nia 


ſo much dĩſtended with the fermented Oat · Ale. thay the 
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The /lizm was alſo pretty Rog inflamd in its 2 


rior Part; and all the Valves of the Colon were oblite · 


rated, by the great Diſtention of that Iateſtin. 
But the greateſt Diſaſter was, the Dilatation made in 
the Diaphrag m, as I ſuppos d; made juſt upon the Chin 
which remits the intercoſtal Nerve to the Vikers of the 
Abdomen, through which a Portion of the Colon was 


forc d, and the greateſt Part of the Omentuw and Pan. 
cr CAS. 


' Theſe cheer Parts being choak'd, ſhow n a 


Mortification of them following; ; and a Rupture of the 
 Pancreatick Vein caus d an internal Hemorrhage, which fill'd' 


all the left Cavity of the Thorax, inſomuch that the 


der the Muſculus Scalenus. 
The (Vantity of extravas d Blood was very grear, 


and it was not in the leaſt coagulated. 


1 have brought the diſcas'd Parts with me, to bew 


have been more particular in proving the Impoſſibility 


This Gentleman is not far from Truth. aud hae: he 
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t 0 Two lite Non rn _ Antors's, * 
4 at the Vicarage of Sutton at 
By the Reverend Ednound! . 


bell, Orebend of Rocheſter: = 


ri 2-COS0G. Ii 6.3 258 TY A 
0 N Febraary dhe sch 195 at Eight at agg. * 
Aurora Borealis appeared. It oceupied at lealt ? or 
7 2 Ir 3, 1 0 6 3 3 

ays, ieve, wo Appeared. Very: Mgnt, 
had it not been that the Moon ſhone. at the ſame time, 
peut bebe Five Days old, and that the Are dilap- 5 
pear d before: the Maon ſet. | 
n on the zoth of March following g, Wy was 
_ another Aurora: Borealis: I ſaw it not till paſt Nine: 
was dim then, and its higheſt Part me the loweſt 
Stat in Caſſopes's Chair, It did nor ſeem, due North, bur 
| ane: Pain ro the Weſt. . About Ten it 1 out very 
s, high - and tending ſomewhat towards one 
Eleven a Clock, there was (beſides the 

4 ol Brightness) x long Streak, not very 7. broad, 
extended Exft and Weſt: Which beginning in MT Fer. 
dem rd neat Herenles-Club, and covering Arftures, 
Lad and {o Went over Cor Leonis,, 
liel beyond | 
that Star. It ＋ lt, bur faded away in 
5 1 Eight or Nine Minutes. "Fic hac Motion (which. 
I am not ſuro of) ĩt was Southward. I waited for the 
next Fit of Brightneſs of the Aurora; and. in about So- 
ven Minutes, t Eaſtern Part of the Streak, vix. 12 the 
Serpent 'Hlead t to near Berenices Hair, became viſible again 
tho' dim, and was quite effaced in Four or Five Minutes 
| more: And I did not yet perceive any Change of its Place. 
8 r 


* Page 1 in the Note, lege Lib. xxxv. pag, 563. 
line antepenult. lege Anderida. 


7, O N DON, Printed for W. Inns, at the — Arms in 
St. Paul's-Church-Tard, 1717. 
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| TRANSACTIONS 


For c the Months of 4pril, My, 480 June, 1717 7. 
——— | SE 

I. An Som of the Aurora nie ſeen at - Lats: 
don, on the zoth of March laſt, as it was cu- 
riouſl, obſery'd by Martin Folkes, Eſq; R. S. we 
II. Guilhelmi Muſgrave Regie Societatis Socii, de 
Britannia quondam Pone-Inſula, D ISS SE 4 
4a 

Ill. Extracts from Mr. Gaſcoigne' s a Mr. Crabtrie 5 

Letters, proving Mr. Gaſcoigne to have been the 
Inventor of the Teleſcopick Sights of Mathematical 
Inſtruments, and not the French. By W. Derham, 
Prebend of Windſor, and R. Sc. Joc. 
; IV. An Attempt towards the Improvement of the Me- 


Koots of Equations in Numbers. By Brook Tay- ” 
lor, Secretary to the R&yal Society. 
V. Proprietates quedam ſimplices Sectionum Conica- 
rum ex natura Focorum deduciæ; cum Theoremate 

generali de Viribus Centripetis ; quorum ope Lex Virium 

Centripetarum ad Focos Sectionum tendentium, Velocita- 
tes Corporum i in illis revolventium, (ON Deſcriptio Orbium 


facills ime edeterminantur. Per Abr. de Moivre. R. S. Soc. 
d W 2 = I. An 


thod of approximating, in the Extraction of the 
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I. An Account of the Aurora Borealis, ſeen at Lon- 
don, on the 3oth of March laſt, as it was cu- 


riouſly Obſerv d by Martin Folkes, Eſq; R. S. Soc. 


TD king in the Street, between 8 and 9 a Clock on Sa. 
D turdip laſt, (30 Martii) I perceiv'd a: Light over the 
Houſes to the Northwards, little inferiour to that the Full 
Moon gives when ſhe firſt riſes. Upon this, ſuſpecting ſome 
ſuch Meteor as we ſaw the laſt Year, I made all the haſt 
T could into the Fields, where I immediately found my 
Conjecture vefiſied; and was for ſome time agreeably en. 
tertain'd with the ſight of an Aurora Borealis, attended 
with moſt of the Phenomena that have been delcrib d in 
that very remarkable one of the 6th of March, 1715-6. 
The whole Northern Part of the Horizon was in the 
ſame manner cover d with ſomewhat reſembling a very 
conſiderable Light, whoſe lower part was pretty well de- 


find by the common Edge of the Cloud, but the upper 


dy'd away more gradually. This upper Limb of the Light 
_ reſembling the Arch of a Circle, whoſe higheſt Point be- 
tween 9 and 10 of the Clock (when the Meteor was moſt | 
_ conſiderable) was elevated about 12 Degrees, and bore, as 
I imagin'd, about 20 deg. Weſtward of the due North. 
It touch'd the Horizon in the Weſt at the diſtance of about | 
65 or 70 Degrees from the North, whence the whole inter- | 
cepted Arc of the Horizon would have been of near 
100 Deg. had not ſome few Degrees in the Eaſt been hid 
by Clouds which lay between us and the Meteor. 
The ſeeming black Cloud, when I firſt ſaw it, ran near- 
ly parallel to the Horizon, and at the diſtance of 6 or 7 
Degrees: but in about half an Hour it changed its Figure | 
— very 


very much, finking down in the North to about half 
its beight. and riſing in the Welt near as much. What 
I principally took notice of this for, was that the Light 
ijuing from behind it did not change with it, but re- 
main d of the fame Figure, however the Cloud ap- 
proached or receded from differing Parts of its Limb. 
There arole at firſt ſome Streams in the N NV. but 
bol no conſiderable Length, few of them paſſing 5 De- 
grees above the Arch; but beginning from behind the 
{ceming Cloud, ſo as to be about 12 Degrees high in all. 
They were Pointed at the Ends, and nearly vertical 
to the Horizon. Between times there was nothing but 
the Arch to be ſeen, and that only reſembling a com- 
mon Aurora; and again in an inſtant, by a fort of tremu- 
lous Mot ion, feveral Parts of it would appear converted 
into a vaſt number of parallel Streams, for the moſt part 
very little higher than the Arch it ſelf. About 20 Mi- 
nutes before Ten, a ſmall part of the Arch, almoſt due e 
North, grew remarkably lighter than the reſt, and con k 
tinued to encreaſe for about half a Minute; when there 
ſuddenly broke out ſome very tall Streams of at leaſt 60 
Degrees high, as | found by one in particular which aroſe 
full North, and paſſing over the Pole Star itſelf, reachd 
ſome Degrees beyond ic. This was the moſt remarka- 
ble time of the Appearance, ſome ſuch Lances, though 
not ſo high, immediately ſhooting our of the Place that 
firſt of all radiated, as did ſome more a good way to 
the Faſt, They were all nearly Perpendicular to the 
Horizon, and moſt of them did ariſe quite from the 
black Subſtance at Bottom, tho l ſaw ſome few that did 
= not reach ſo low, appearing as if their lower Parts had 
= bcen broken off Some of them were full as bright as 
any I ſaw the laſt Year, the Axes (if | may ſo call 
them) of ſome of the talleſt Streams coming up very 
: near 


N 


near to the Colour of char vale Fire we ſee in ſome 
ſorts of Lightning. 
About this time the Ground Weſtward was all co- 
ver d with an edd ſort of Miſt, the fame from which [ 
remember laſt Year a great many People ſaid there 
came an ill ſmell, which I did not at all perceive ; how- 
ever as | remember ir to be the very (ame Appearance, I 
thought ir might not be improper juſt to take notice of it. 
About 10 the Phenomenon very much decreas d, 
and fo continued till after 11, only {ending up now and 
then 2 or 3 Streams. At half an Hour after 11 it was 
à gain pretty much enereas d, and | ſaw it again ſend 
out ſome Streams almoſt as conſiderable as any I had 
before ſeen this Evening; the Arch yet continued. but 
not ſo entire; and from what I. could judge, its mid- 
dle was ſome Degrees nearer the North than when ! 
firſt took notice of it. Till a quarter of an Hour before 
12 the light continually abated, and then [| leit it; but 
a Watchman, I erder'd to bring me an Account of it 
next Morning, tells me it continued till towards Day- 
break, but never ſtream d remarkably after 1 went a- 
* 
The 1 1 could not this time ſee any Stars Ann 
the black Matter at Bottom, | am ſenſible it was not a 
Cloud, tho it bore the reſemblance of one: for when 
a real Cloud (as ſeveral ſmall ones did) came over 
any, part of it, their rence was very conſpicuous, 
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I have fince receiv'd two Saris: one from Wistich 

in the Iſle of Eh, the other from within 14 Miles of 

the Bath, both which take notice of ir, tho' with no 

further Particulars, than that on Saturday Night,* they 

= had ſeen the fame Light, tho'not ſo conſiderable, as in 
: the n of March the laſt Year, 
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II. Guilhelmi Muſprave Regiæ Societatis Socii, le 
Britannia quondam pane Inſula, DIS SEN 
A e 


UM Belgiam noſtrum a Britannico adluitur O- 

| ceano, illo latere Inſulæ hujus triquetræ, quod eſt 

ex adverſo Galliz; viſum mihi fuit, priuſquam id de- 

ſcribere conarer, antiquam & diu agitatam movere quæ- 

ſtionem, de Britanniæ cum Gallia conjunctione, &, an 
revera unguam eier, exquirere.  _ - 

PRIMUM igitur, poſita Cherſoneſo Britannica, 

2 exedi potuerit: Deinde, utrum exeſa fuerit, ediſ- 

> = A1cram. fic i Ss ren . . 

t - DE priori propterea dicendum, quod a docto & 

t magni nominis Viro, Voſſiorum altero, ſtrenue negatum 

- 8 fit, unquam, ubi hodie Fretum eſt, fuiſſe Cherſoneſum: 

K quidem ideo negatum, quoniam, illo ſentiente, nihil 

ei deterendz dividendæque par inveniatur. Ut Tapro- 

h #anam (Inſulam Ceylon) a vicina continente non avelli 

a pirobet Vir Clariſſ. [0:io (a), inquit, abundant, qui iſt iuſ- 

n modi A gyptiorum fabellis, jam millies productis, totieſq; reco- 

ctis, aurem commodant. Quam conſtans & tenoris ſui b. 
ſervans fit rerum natura, patet e Boſporis, omnibuſque omni- 

nun terrarum Fretis. Tis cum pracipue Marium & ipfins 

„ Occani vis ſemper incubuerit, eadem tamen ubique 4 tot an- 

of noram millibus & ab ipſo, ut veriſimile eſt, rerum exordio, 

10 fſervaret intervalla. Currant licet, ac recurrant Unde, al- 

y lurent undequaque Flatts, fortius eſt Elementum quod re- 
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( 590 ) 
Fit, quam quod oppugnat. Exefi Scopali, ac vaſta marts 
antra, ſatis ubique ae, quantum Oceani impetus. lapſu 
2 poſſit eſtcere: verum hæc ipſa quoque, quid non 
8 poſſi r efficere Ocranus, multo clarins oftendum.) 
Hæc Iſaacus. 
* . UT diſputationem ea de re ingrediar, Vir hie Cla- 
till. Naturz, nec qua agit illa nec qua patitur, ſtatum 
ac conditionem, ex omni parte, fic, ut eſt revera, ani- 
mo ſatis advertiſſe videtur. Cum non de Taprobanæ ſo- 
lum Freto commentatur, ſed de Fretis in univerſum, & 
8 Argumento 4 conſtante & tenoris ſui obſervante 
reram natura accepto, videamus quam hæc cum Ocea- 
nis & Freto noſtris conveniant, & in iis quam 3 
ter agat Natura. 
OCEANI Britamici, prout nunc derum eſt, cum 
latitudo tum profunditas inveſtiganda, ut ex iis de 
priſco ſeu Freto, ſive Sinu, poſſimus ſententiam ferre. 
Ur autem eas comperiamus, adeunda eſt Tabula Ha- 
lejana, ſui generis omnium accuratiſſima, ex juſſu Regis | 
Coilbelmi ejus nominis Tertii conſtructa. Ea — 5 
in Oceano Britannico, ubi Terrarum hiatus, hac illac 
ampliſſimus eſt, a veterum Ocrino (Li xard· Point) ad Inſu - 
lam ei oppoſitam Oſbant, unum eſſe gradum cum ſemiſſe, 
id eſt Leucas quaſi triginta, ſive milliaria 80. Hinc | 
Oceanus ſe in oriente parum adducit, at multo magis | 
ubi Promontorium in eum procurrit Normannicum : ibi 
enim eſt dimidio adductior; cum inter Peverel- Point, 
& Cup. de Hague e regione ſita, Leucarum Ang licaram quaſi 
16 diſtantia fit. Tunc ſe iterum effundit, ubi Sequa- 
nam recipit: at brevi in arctum agitur, inter Beachy- 
Head & Cape St. Vallery. Dein paulatim anguſtior, fa- 
ſtigiat ſe molliter, uſque dum in Fretum contrahitur, 
— Nefs- Anglorum, & Gallorum Blackneſs, non ampli- 
us octo Ln. id eſt Is milliaribus * Terræ 
tunc 
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F 
tune aperiuntur longe lateque vaſtiſſime, & ſpatium 
Mari faciunt Germanico. - "_ 


dines ; quibus apparet, eas, fi non continuo, tamen adeo 


mento noſtro nihil inde queat derogari. Ita enim O- 
ceanus contrahitur, ut qui initio, ſeu Faucibus cjus Bri- 


nonaginta latus fir, poſt Leucas 153 circiter, ſive 
Milliaria 466, (quæ hujus Oceani longitudo eſt) ad 24 
milliaria contrahatur; id eſt ad primæ latitudinis par- 


tem quaſi quartam. 


expiſcanda, & quidem optime bencficio ejuſdem Tabu- 


hoc eſt, Lineishuc illuc curvatis in litorum morem. 


pirofunditates omnium altiſſimæ; quæ decies exploratæ ſe 


- cem, i. e. pr ofunditatum numerum, diviſæ, mediam ea- 
rum profunditatem oſtendunt eſſe 62. 


nam Columellam, cum Oceanus in lævam flectitur, & 
ts en = Rs 


HA ſunt Oceani Fretique Britannici diverſæ latitu- 


rara tamque * cum ampliatione minui, ut argu- 


zannicis, Leucas triginta, ſive Milliaria præterpropter 


 , PROFUNDA hujus Oceani altero jam loco ſant 


Iz. In ea dividitur Oceanus Britannicus una cum Fre- 
to, in Columellas numero decem, oblongas. Harum 
| Cngulz latera ſunt ex circulis Meridianis accepta; quz | 

cum in plano ducta ſint, videntur eſſe rea. Colu- 
mellæ terminantur adverſis Gallie Britannieque litoribus : 


S INCIPIAMUS. a prima in occidente, que & 
 longifſima Columella eft : & (præmiſſo, quod Fiberni- 
= am & Galliam inter, Oceanus orgyias altus fit in locis 

S compluribus octoginta; uti paulo ulterius in aperto 

| Mari, 100, 120, 140) notandæ ſunt in prima Columella 


habent, ur 58, 66, 63, 65, 58,65, 68, 60, 60, 60. quz 
profunditatum Summæ faciunt 623 orgyias. Ex per de- 


IN Columella altera, decem altiſſimarum media pro- 
fanditas, ſimili modo inveſtigata, eſt orgyiæ 51. In 
tertia 51. In quarta 40. In quinta 43. In ſexta 40. 
in ſeptima 36. In octava 37. In nona 33. Poſt no- 


—_ ET SS _ 
obliquus in Fretum deſinit, accipiam illud ut Terris in- 
terjacet, in Britannia locis appellatis South- Foreland & 
Haſtings, in Gallia St. Valery & Eſtaples incluſum. Hic 
profunditatum decem media eſt 30. In Freto anguſtiſſi- 
mo 16: quæ ad profunditatem mediam in prima Colu- 
| mella, eſt, ut 16 ad 62; id eſt, ut 1 ad 4 fere; & ad 
altiſſimam profunditatem Galliam inter Hiberniamque, ut 
16 ad 80, i. e. ut 1 ad 5- ad altiſſimam in aperto 
Mari, ut 16 ad 140; i. e. ut 1 ad 9 fere. | 
_ - QUA proportione minuitur altitudo Maris, ea creſcit 
Terræ Mari ſubjectæ acclivitas; & eſt illi in ratione in 
verſa: quæ utique propoſitio, ſi non ex omni parte ve- 
ra, (propter orbis figuram minime rotundam) tamen 
adeo veræ proxima eſt, ut argumentationi noſtræ ſuffi- 
ciat. Eſt ergo Terra, in Freto noſtro anguſtiſſimo un- 
dis ſubjecta, quam in Oceani Britannici faucibus, or- 
gyias 46, id eſt pedes 276 altior; & quam Terra, Gal- 
liam Hiberniamque inter, Oceano ſubjecta, orgyias 64, 
five pedes 384 altior 3 & quam Terra, aperto Mari ſub- 
jecta, 124 orgyias, ſive pedes 744 altior. Vide quanta | 
ſit Terrz ab alto Mari ad Fretum acclivitas; eaque ut 
ex calculo prædicto patet, fere continua. Hzc eſt O- 
ceani Britannici, tam in illius Latitudine, quam Pro» 
funditate contractio. VN 
AGE, nunc tendamus ultra, velis expanſis, in Oce - 
anum Ger manicum: Hic Mare ſubito patentius, fic, ut 
etiam profundius: quod inter Promoatoria North. fore- 
land, Orfordneſs, Oppida Caletum & Oſtendam interfluit, de» i 
cem maximas habet menſuras, quarum media 24 Orgyi- | 
as cum; continet: quod inter Urfordneſs, & Tarmonth, 
Texellam & Oſtendam eſt, maximas decem menſuras ha- 
ber, quarum media 25 Orgyias cum ;. Quicquid ub 
tra eſt, Terris, hinc ad occidentem, illinc. ad orientem 
ſe retrahentibus, vaſtiſſimus eſt Oceanus, in quo men: 
ſuræ ſunt ab orgyiis 45 ad, 50 numero ns PF 
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E 
HAC a Freto Britannico tam in oriente, quam oc - 
cidente Terræ declivitas (quæ a Maris altitudine utro- 
bique aucta patefit) omnino probat, in ipſo Freto jugum 
elſe Terre excelſum, acutum; quod cum hodie non mul- 
tum infra Maris ſuperficiem eſſe reperiatur, olim ſe emer- 
gere, hoc eſt Cherroneſum olim bic fuiſſe, monſtrat. 
ALIA ſunt duo, quæ cum in hac re momenti ſint 
immenſi, tenore tum minus certo, & natura minus ſunt 
conſtanti; quandoquidem a Maris motu & ventis ac- 
cepta. In refluxu Maris Aquæ nunc quieſcentes incu- 
bant arenæ; nunc eam molliter præterlabuntur. In 
æſtu mitiori, Litus & ima Rupium blandiſſime lam 
bunt, tenerrime ofculantur. Fervente vero, zſtu; res 
omnino alia eſt: Aquarum Fremitus auditur, Fluctus 
cernuntur, & ſe non parum attollunt. Nihilominus fine 
multa ſtrage, terriſve aliquot annorum millibus exeſis, 
hac omnia poſſe fieri, cum Voſſio, cogitandum eſt: _ 
= SIN æſtuanti Mat i, quod. altero loco dicendum eſt; 
Ventus ſuperveniat (Flat autem Ventus fic, ut vult, & 


quis ei tempus ſtatuerit, aut modum impoſuerit?) pa- 
rc WH p=! quoti, quantique Fluctus adyolvuntur ! Alpes exiſti- 
mare licet. Cryſtallinos, niſi quod cito diffluant. Mon- 
tem enim Mons invadit, detrudit, diſcutit; tantiſper 
opus ſpoliis adauctus, dum in cœlum altiſſimus exurgit 
„e- Aquz Mons. Tanta vis Aquarum ex Oceano occiden: 
ur tali in Britannicum immittetur, & tanto impetu, quan- 
* tus in univerſo Terrarum orbe rarus inveniatur; imo 
E quantus ab ipſo rerum initio rariſſime. Odeani Britan- 


i- nici tum brevia, tum anguſtiæ, continuo pœne (quod 
th, oſtenſum eſt) creſcentes, faciunt, ut Aquz fic impulſz 
la- mirum in modum eleventur, &. in Iſthmum (quem 
u- W argumenti gratia fyiſſe damus) arietent, ita ut ab ſis 
em Ithmum exundari, deteri, ablui; ficque Inſulam - fieri 
en Brinunniam non videatur aduratwy «ey; verum e contra- 


rio ſactu probabile. Quantæ Ventorum, at præcipue 
| © . : 2e 


(594) 

'Zephyri Cauriq; virtutes fine, in eggendo pita 
hoe Oceano Britammico, paucis expendam, a Doctiſſimo 

viro Had. Bobun, ( Novi olim Collegii Socio, qui de Ven 
115 omnium eruditiſſime ſcripſit) hac in re adjutus. 


ETIAMSI Zephyrus a Poetis vitam rebus * di- 
: CALUT. 


—— ejuſque eau, auris 
Laxent Arva Sinus; 


interdum ita fit, ut 
— Euriq; Zephyriq tonet Jemes & ut 
— "Zephyro milte turbentur arenæ. 
Adeo ſævus, horridilis, iracundus ſæpe Zephyrus, Vire 
in Oceano, qui Europam & Americam vaſtus interjacer, 
acquirens, & in ampliſſimo hocce campo recenſens, vix 
concipi poteſt, quanto Britanniæ Galliæque oras impetu 
11 5 invadat. Explotatiſſimum enim eſt, in haſce oras eum 
| LH  eommuniter anni plus dimidio flare; (quod jam olim a 
4 # Julio Ceſare notatum) & flatu eas ſxviſſitie verberate: 
maxime autumno, a quo ſumunt originem Tempeſtates 
Idiomate noſtro dictæ [ Michaelmaſs-Storms} eumq; adeo 
interdum ſævire, ut ſi cum æſtu fervente jungi Ventus 
hic acciderit, tam Oceanus Britannicus, quam Fretum 
 Sabriniatum immane quantum augeantur. Sabiina va- 
_ ftiflime turget. Uzel/a lon 8 Somerſettenſem 
Agrum exundat: Mirum r aclyſmis quantum 
mea patria perpeſſa eſt. e 2 ad uſque 
Tewkesbury, id eſt milliaria magis dutemta. 0 Apud' Che 
flow 44 pedes interdum oft, inta aſſürgit. Tdem 
fere dicendum de Oceano Britd#nico, Vena ejuſdem 
viribus elato: niſi quod hic, Cherſoneſo jam effracts, 
liberius Aquz moveantur, non adeo ſiſtantur, non 
tantum eleventur; quæ utique Aquarum libertas ante 


Cherſoneſum abruptàm, x aa adeo magna eſſe 
potuit. 
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ö | bis mille annorum & eo amplius, Aquæ fluxu refluxuq: 


tema naturz in ↄperibus ſuis conſt antia denoreque eodem 
arguenti, fidem habeamus, ut e contrario Fretum hocce 


in raris hujuſmodi effectis, potiſſime videtur reſpicien- 
dum erumpentis, tamquam Cauſæ hac in re probabilis, 5 f 


nem tune diu intermiſſam, Iguem ejus 
ſemel quidem unquam fuiſſe, ſatis inſulſe putavere. Ut 
Vento nihil inconſtancius, fic ad Fretum hoc aperien- 
dum (poſito cauſarum apparatu cætero) nihil conducibi- 
JW lius: & cum eo res deducta eſt, fortiuſ elementum ofſe 
= quod oppugnat, quam | ; 
ſtatuit) omnino probabil 


f in Burgundie manſiſſet, ner quid rei Navis aut Mare 
boret, intellexiſſet. Nequeo Lats Mſacum mirari, quod d 
Aari & Ventis ſcriptor luculentuis, horum vires in Mari 


n 
HAC igitur de cauſa; {Zephyro nempe, Capro, five 
alio Ventorum aliquo, Maris æſtui ſuperveniente] Oce- 
ani Britannici Undam in iſthmum validiſſime impingi, 
& ab illis primum ejus ſuperficiem, quæ ex Silice & 
Calce (prout hodie Terræ e regione oppoſitæ) conſta- 
bant, N Iſthmi quod reliquum erat, ſpatio 


ad 16 orgyias, quæ hodierna Freti hujus (quod C:xi- 
mus) altitudo eſt, atteri credibile, veriſimile eſt, 
TANT UM abeſt, ut Veſio, Fretorum perpetuita - 


1 Aucomſtantiu deberi, lubens agnoſcerem. 
ir ille clariſſimus, naturæ uſitatum agendi modum - 
unice reſpiciens, extraordinarium prætermiſit; qui tamen, 


dus. In Freto Sdenlo conſiderando, ejuſque diducendi 
modo inyeſtigando, quis Ignis ſubterranei ſupra - mo- 


non meminerit? niſi iſtam Catanenſium & roma con- 
ſecutus. qui 3 ＋ Borello) poſt Eruptio- 
nem ejus immodicum ne 


quad. reſiſtit, Caliter quam Voeſias 
bi e mihi videtur. Salmaſium ille, y 


Virum &. candidum & doctum convellit, quod de 
Navibus abſque Coſtis & Interamentis, ita ſcripſit, ac 


tur- 
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(596). 


turbando agitandoque in vedenbencatis abrumpendiſy; 
prorſus omitteret;-atqueadeo quod Batævus omitteret: ea 
ſeil. Regione oriundus, quz Mari & Vento tam obnoxia. 
NON alienum erit hic Inundationum aliquot ex- 
cine? uti revera ſuète, in medium proferre; quibus 
Abunde patet, Terræ faciem frequenter obrui, & ab iis 
non patum mutari. Hic autem nihil neceſſe eſt, ut 
Fielicen & Butin, Achaie Urbes adeamus: de quibus 
tamquam magnarum ' Inundationum . argumentis, (1) 
- Oviatns, ' & ain ante illum (2) Ariſtoteles. Graviſſimas 
ſuiſſe Octani noſtti, tam Germanic yu Bilan, 
i latis oſtendunt Hiſtorici Geogtaphique. 
IN Zeelandia (3) Inſulæ undecem, & in iis  Oppida 
& Pagi (quorum hodie ſummitates aliquæ, refluxu Mari 
in e e veniunt) numero tet centum (4) obrue- 
bantur. 
AN NO 1014. [More Litas enki: 2 Cal. Oh, 
in Anglia . alas guamplurimas innumerabilemque popull 
mulimainem ſummerſit.] (5) Simeonis Dunelmenfis Hiſtoria 
de Geſtis Regum Anglorum. De hac, ut opinor, Inunda. 
tione videatut etiam Chronicon Foh. Brompton (6). 
ANN O 1099. Tertio Non. Novemb. mire Litus egre 
dior. & villas A homines quamplures,, Boves & Oves i- 
numeras demerſit] Sim. Dunelmenſis (7) Hiſtoria. 
A D. 1176 [Mare extra fines in Anglia erumpens mul. 
tees in Hollandia bomines 0 pecora — & 9u4 | 


\# 
/ 


I. 


I Nc fab Men > odites eee ee 
Inclinits foleat cum inezhjbuzpppida verſis. 
9 A Lib. 15 


(2) 14 48 ya Avyey * e 2 1. Iaddory Xdrud]e 545 | 
Mxejas RAGING, & dE ere xis, th RULE or  inidgguad, Ton 
bar ala raue. xx. Hg es 20 url, orig 555er! mel E- 
Nx h vrt g BN Aviſt.de Mae (3) 5 s Geogr. L. 2. In Belgio. 
(4). Lact. 3 18 pad 124. (5) Apud Hiſtoriæ Anglicars 
. Seriptores . pag. 171. (6)Ap ! pag. 392. 17) Pag. 224. 


bw 


= (599) 
faſt biduum furere ſedato in ſemet ipſum rediit.] Chroni- 
con Fohannis Brompton. (3) 2 7. 

INSOLITAM maris inflationem & commotionem 
Anno D. 1250. factam, tradit Matt hæus (9) Parifienfis. 
[Unde Mare pertarbatum fines ſolitos pertranſiens, tam harri- 
bilem mugitum cum fremitu edidit, ut per remota Terre 
ſpatia, non fine ſtupore audientium, reboaret. Viſum «ft 
etiam ſub opaca nocte ipſum Fretum quafi accenſum ardere, 
& Fludnus, Fluctilus conglomeratos dimicare. Apud Win- 
cheleſe pluſquam 300 domes cum quibuſdam Eccleftis per 


= 
* 


Maris violentum aſcenſuni ſunt ſubmirſe.] 
ANNO 1251. inquit idem (10) Matt hæus IIa Frigia 
(quæ Friſelandia appellatur) Aqua Dilwvium fecit particu- 
lare, occupans Terre illius ſpatium itineris circiter ſeptem 
dierum. Poſt 40 dies ille damnoſus Fludtus in locum ſuum 
ren „„ „„ 
ANNO 1286. [ Ingruente fortiſimo Vento, flante de 

partibus | org, | S Eurus dicitur, 2 fluxu Maris ” 
_ ſuper provinciam Hollandiz terribiliter invaleſcente, præva- 

luerunt Aquæ Maris, idea ut Foſſata, gue Terram ipſam " 
Mare diſtermi nant, inopi natius quam credi poterat, tranſgre- 
derentur; poſuitquie Terram fruct i faram in ſalſuginem tam 
 repentings Maris impetus qui per indigenas nullatenus po- 
= terat abviart- & maxima pars S. Botolfi ſubmerſa, homi- 
unque & pecudum inæſtimabilis periit multitudo.] Ita 
Chronicon Tho. (11) Wikes. „ 
5 DE Vollandiæ Inundatione fic Hadrianus Junius (12) 
in Bataviæ Hiſtoria L Quadringentis abbinc annis inaudiia 
illa Hundatione quæ univerſam Hollandiæ faciem longe 
Auteque opernit, obſtruct᷑o fluminis (Rheni) curſu, ſteriles 
 arenarum colles Litus occuparunt, Mare, Terras, ipſamque 
= Litoris oram attrivit.] Se. - 


2 


1 


g. 535. Ed. Matfana. (to) pag. 549. 


(8) pag. 1117. (9) Pa 


(11) Pag. 114. (12) Pag. 196. 5 
222 2 ANNO 


TRE 
ANNO 1434 quo beatiſſimus noſter MWiccamu 
obiit, [Tanta repente ruptis limitibus irrupit Aquarum in- 
Ruent ia in Cantio, quanta nunquam fucrat illic ante viſa, 
qua ſubmerſa ſunt animalia numero & pretio exceſſivs: nec 
folummodo d flevit Anglia damna talia, ſed ut fertur, Se- 
landia, Flandria & Hollandia, per Undarum ercre mensa, 
innumerabilia ſenfit diſpendia es anno] Hypodigmate Nea- 
ftrie per The. (13) Walfingham. Sd 
IREGNANTE Edwardo I. cam Oceanus ventorum 
wielentia exaſperatus, hunc (Cantii) tractum operuiſſet, lateq; 
Hbominum, pecorum ædificiorumque ſtragem deliſſet, & Bron 
hill viculo frequente peſſundato, etiam Rother, qi hic prius. 
fe in Octanum exoneravit, alveo emovit, oſtiumque obſtruxit, 
no uo in Mare aditu compendie per Rhiam aperto] Camden 


JJ d 
Q ld quod Jangros, oppidulum Leodienſe, a Mari 
pene centum milliaria jam remotum, Mare quondam 
adluere opinati ſunt Viri doctiſſimi, argumento non uno 
perſuaſi (14). 7. 
NEQ VUE noſtra ætas caruit hujufmodi Exundatio- 
nibus : Narrant Noveliz Feb. 27. 1713. in Eſ:xia, plura 
Terræ jugerum millia, per milliaria aliquot, inter Bark- 
ing & Purfleet, everſis obſtaculis, Maris influxu obrui. | 
H C de Occant Germanici exundationibus : Britan 
nici noſtri, & Sabrinæ, neque pauciores, neque minores 
ſunt. Enimvero vidimus ætate noſtra Iſthmum, uno 
 eodemque Pedredi fluxu & refluxu (Terræ ſuperficie 

prius ab Agricolis ſemota) dilui, fluviumque veteri 
curſu relicto novum acquirere: hoc, inquam, unieo fluvii 
iſtius æſtu factum vidimus, nullo auxilium præbente 
vel Undas adigente Vento. 5 35 


_ (13) Pag. 564. Ed. +. MDCIII. (14) Verfegan's Antiqui- 
ties, pag. 102, Ray's Pbyſico- Theological Diſcouiſes, 2 pag. 169. 


( 599 ) _ 
S ABRIN A fluminis impulſu fieri probabile eſt 
Exundationem illam, qua in Agro Monumetenfi, Parce- 
ciæ No. 26. A. D. 1607. menſe Januaris Aqui obrueren- 
tur: Cujus eodem Anno publicata fuit (15) Hiſtoriola. 
IOHANNE rerum Anglicarum potito [ Sabita & 
improviſa Aquarum Inandatio pluribus in locis per Angliam 
fatta eſt, unde plures homines ſubmerſi ſunt, e domus everſæ, 
maxime apud Exceſtre & Sanctum Ivonem] Imagines Hi- 
ſtoriarum Autore (16) Hadalfo de Diceto. [Poſt diutinam 
malaciam, mare Vergivium, adeo per totam hyemem, 
regnante tunc Henrico ſecundo, tempeſtatibus agitaba- 
WH tur, ut toto illo temporis ſpatio, Navicula nulla ad 
Hiberniam adpulſa, de reliquo terrarum orbe nihil apud 
„eam inauditum. Terror hinc univerſus, tamquam malo 
impendente quodam gravi, de cælis miſſo. Arenarum ag- 
geres, in Auſtrali Cambria, quaſi Cataclyſmo, abluebantur, 
Litora ſubvertebantur] Giraldi Cambrenſis (17) Hibernia 


J FT 
AT © quam terribilis illa tempeſtas, qua. Maris 
VUndam in Oceanum Britannicum impellente Africo, ita 
ille turgebat, ut Pharos illa celeberrima, Eadiſtone ap- 
pellata, quæ fuit e regione Plimutha, tamquam in con- 
remptum oli Neptunique fabricata, quaſi ludibrio habita 
ſimul cum ædificatore dirueretur. Cujus utique tem- 
peſtatis in hoc noſſro Oceano fi non eadem vis & 
poteſtas eſſe videatur, atque illarum in prædictis Oceani 
Germanici Exundationibus, propter majorem ab hiſce 
ſtragem & damnum in Follandia Zee landiag; factam; » 
Litoribus hoc noſtris rupibus munitis, quæ & duriores 
& altiores quam apud Batavos ſunt, deberi judico. 
TEMPE STATES (ut argumentum hoc confi- 
ciam) quæ in Oceanis Germanico & Britannico, noſtra 


n 


(15) Lamentable News 
(17) Cap. XXV. 


from Monmouthſhire, (16) Pag. 710. 
1 „ „ 2 2 Th & 


(600) 5 
& patrum memoria ſæviere, & de quibus omnino con- 
ſtat, adeo fuere turbulentæ, ut fi earum aliquæ in 
Cherſoneſum, ad hoſce dies uſque manentem, recta fu- 
iſſent collineatæ, nullus (ut opinor) eſſet dubitandi locus, 
quin a tanta vi auferretur Iſthmus: & tot annorum 
ſæculis, quot illico dicentur, revera hoc accidiſſe ne- 
quaquam improbabile videtur. 5 
SIN ex America turbo maris æſtui ſuperveniat, mate, 
cœlum, omnia miſcens, omnia confundens, ac fi naturæ 
inſtaret diſſolutio, (poſſe vero hæc concurrere nemo 
ſanæ mentis ibit inficias) En cauſam huic negotio parem ! 
ALT ERU M hujus Diſſertationis membrum jam 
aggrediamur, & ſpeciatim inquiramus, utrum exeſa 
fuerit revera hæc Cherſoneſus; annon. Si de ejus di- 
videndæ modo, qui fieri poſſet, conveniat, magna inde 
lux emanabit, unde argumenta, quæ a Viris doctis 
paſſim afferuntur, ad diviſionis hujus probabilitatem 
arguendam, egregie confirmabuntur: præmiſſo nempe 
(quod hactenus fuit deſideratum) Vento, ejuſque in 
elidendo hoc Iſthmo virtute omnium cauſarum maxima, 
tantoque negotio (cum cæteris) pari Horum ego ar- 
gumentorum nonnulla perſequar; ſed leviter tangam, 
utpote ab aliis fuſius antehac traftataa 
PRIMO, Terrz jugum illud notabile, quod Freto 
ſubjicitur, & de quo ſupra; quid aliud fibi vult, quam 
quod eo loci Terra olim multo altior eſſet; at Maris 
per aliquot annorum millia reciprocationibus, ad eum 
in quo nunc eſt ſtatum, abluta & detrita? Præcipue, ſi 
ad vertamus Regulam hanc conſtantem & perpetuæ ve- 
ritatis eſſe, Maris ſcil. mum, quo magis Oceano præterla- 
bente tritum, (quantum patitur ejus durities) eo magis 
planum & aquale reddi. 5 
QUID deinde Rupes in Freti Litoribus oppoſitis, 
five Montes prærupti, albi, ex eadem materia, Calce 
nimirum & ſilice compoſiti, ad ſex utrobique milliaria, 


ſibi 


Actorum Philoſoph, No, 272. Et Clariſſ. Malliſi de hac Che 
4 ſertationem. A&, Phil, No. 275. 18 


( 601 ) 


ſibi invicem, tamquam Teſſeræ reſpondentes quid, in- 
quam, volunt, niſi olim interfringi ſe, & ablutione 


Terræ interpoſitz diſrumpi? 


TERTIUM, apprime convenit cum iſthac Cher- 
ſoneſi Britannice opinione, tractus illius, qui hodie 
Rumney- Marſb appellatur, ratio & ingenium. Durante 
enim Iſthmo, cum Oceani fluxus eo tamquam obice 


ſiſteretur, æſtuare eum neceſſe erat, atque adeo Terram 


illam Numneienſem, utpote planam & hMmilem, in pro- 


pinquo exundare. Hoc oſtendunt Oceani Britannici 


Fluxus, hodieque hac planitie altiores, aggere fortiſſi- 
mo & magnis ſumtibus aſpulſi : Dentes item oſtendunt, 
atque Oſſa, ſive Hippopotami ſive alius cujuſdam 
marini animalis (18), anno 1668, Charthami, altitudine 
pedum 17, dum. puteus aperiretur, eruta : at luce clarius 
oſtendit Anchora, non ita pridem cx alto loca hæc 
© circiter effoſſa. Perrupto autem Iſthmo. obiceque jam 
remoto, Oceani unda ſubſidit, a Terra illa receſſit, in 
alveum ſe contraxit; unde quæ olim ZEſtuarium, hodie. 
Planities, longa viginti milliaria, lata oo, eaque fer- 


tiliffima bobus ſaginandis aptiſſima reperitur. 


— 


2 
— »„— 


(18) Vide Clarifl, Smneri Diatribam Chartham-News e : 
110 


NO VISSIME, fac Cherſoneſum olim fuiſſe, Lu- 
pos, aliaque animalia, generi humano inimica, poſſe 

huc migrare, conceptu facillimum eſt: at fi illa non 

fuit, navigiis ea, tamquam ad tuendas & conſervandas 

eorum Species, advehi, ſtulte cogitabimuss 
= NEQUE me moratur, quod nulla ſive Latimrum, 
E five Græcorum; five alius cujuſvis poputi” Hiſtoria Cher- 
ſoneſi hujus abruptæ mentionem feciſſe perhibeatur, 
(quamvis hoc nequaquam ex omni parte verum: ) Dic 
ſodes, Hiſtoriz quam brevis ſit ætas, fi ad ætatem 
mundi comparetur. A rerum initio ad primam, quz 


neſo Diſf- 


nunc 
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nunc exſtat (i. e. Herodoti) Hiſtoriam, 3500 circiter 
anni ſunt; & a Nee Diluvio, 1800. At tam immenſo 
temporis ſpatio (quod ſupra innuimus) quæ Cauſarum 
accidere poſſint ovQuyizr ; quæque ex iis in orbe noſtro 
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fieri mutationes, nemo tam cito ftatuere debebir. 
DIXI hoc nequaquam ex omni parte verum: quid 
enim planius illo Virgilii, FOIA 


__ _ Peniggs toto diviſos orbe Britannos. 5 


¶ Nenne putatis, (inquit eruditiſſimus & Antiquitatum 
Britannicarum ſcientiſſimus (19) Joh. Twinus) vocabulum 
Idiviſos] habere eam vim ut ſignificat abſciſſionem alicujus 


4b aliquo2 Et Anttorem mire pnarum fignificationis fuiſſe, 


& rerum antiquarum maxime peritum, & bene memorem 
ſai? Ad bac verba Servius [Nula olim juncta fait Orbi 
Britannia.] Nihil clarius eſſe poteſt ad demonſtrandum 
Iſthmi hujus diviſionem veteribus fuiſſe notam. Ut 
omnino fruſtra eſſe Voſſius, & nimio plus d robice. Sour 
dle exiſtimetur, cum in Fabellis Zgyptiacis (quo 


nempe fuz opinioni habeatur honos) eam poni volu- 


exit. . 


'  CONCLUDIMUS ergo e prædictis ſimul acce 


pris, Britanniam non jam inde ab initio fuiſſe Inſulam, 


ſed ex Pane-Inſula factam: idque ut videtur, 4 Vento e 
ſevioribus aliquo, cum Maris æſta concurrente & Iſt hmum 


(39)-De rebus Albionicis, pag; 22. 


( 603). 

| # 95 u , wa 3 : 

Il. Extras from Mr. Gaſcoigne's and My. Crab- 

| WH ries Letters, proving Mr. Gaſcoigne to have 
= been' the. Inventor. of the Teleſcopick Sights of 

Mathematical Inſtruments, and not the French. 

By W. Derham, Prebend of Windſor, and 


N Monfieur de la Hire's firſt Part of his Tilalæa A. 
I in., publiſhed in 1687. 1 find an Invention, 
Which was undoubtedly our Countryman Mr. Ga 
coigne s. afcribed to Monffeur Picard, and that is, the 
Application of Teleſcopick Sights to Aſtronomical Inſtru- 
ments, Mr. de la Hire's Words are, Paucis abbinc an- 
is D. Picard inſignis Aſtronomus, atque in eadem Acade- 
ni Regia Scientiarum] Socius, Dioptrarum crenas ab in- 
Frumentis ſuſtulit, eor umque loco ſubſtituit Teleſcopia; que 
res Predhytis & Myopibus, &c. In which Words it is not 
indeed expreſly ſaid that Mr. Picard was the Inventor 
ol this way, but only that he applied Teleſcopes. But 
by reaſon it implies that it was that curious and in- 
genious Gentleman Mr. Picards Invention, and it is in 

effedt claimed as ſuch, in Monfieur Auzonts Account 

of the Teleſcopick Micrometer, in the Philoſ. Tranſ. No. 21. 
therefore | think my ſelf in Duty bound, to do that 
young but ingenious Gentleman, Mr. Gaſcozzne, the 
Juſtice, to aſſert his Invention to him; by reaſon all 
his Papers, that by the late ingenious Mr. Torneleys 
Diligence could be picked up, are now (together with 
| Mr, T. owneley's own Papers) in my Hands. 
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As for the Invention of the Micrometer, which Mr. 
Axon claims as his and Monfieur Picard's, T ſhall Tay 
little to it, Mr. Towveley having ſufficiently proy'd it to 
be Mr. Gaſcoigne's; in the Philoſ. Tranſac No. 25. And 
the Deſcriptions and Draughts of that, and ſome. other 
Inſtruments of that kind, are now by me, in Mr. G2. 
coignes own Hand, to confirm Mr.. Tens Account, 
if occaſion were. | 
And as Mr. Ga? ſcoigne Was the firſt chat meakured the 
Diameters of the Planets, &c. by a Micrometer; ſo I 
- ſhall prove that he was the firſt that applied 7 eleſcopick 
Sights to Aſtronomical Inſtruments. In a long Letter 
to his ſagacious Friend Mr. Crabtrie, of Jan. 25. 1643. 
Cwherein he deſcribes his Micrometer, and ſhews his 
way of finding the Refractions, the Moon's Parallax, 
and how he meaſured the Diameters of the Planets) 
Mr. Gaſcoigne tells him how the meaſuring Glaſſes, which 
he had been ſpeaking of, might be applied to a 

Juadrant. If, faith he, here ck is in the Diſtin&- 

Baſe) you place the Scale that -meaſures —, or if e as 
Hair be ſet, that it appear perfet#ly through the Glaſs —, 
jon may' uſe it in a Quadrant, for the finding of the Alt 

2 of the liaſt Star viſible by the Perſpective wherein it 
is. If the Night be ſo dark, that the Hair or the Point: 

F ers 4 of the Sul be mot to be ſeen, I place 4 Candle in 4 

Lanthorn, ſo as it -caſt Light ſufficient into the Glaſs; 
which I find very helpful when the Moon appeareth. not, or 

it is not otberwiſe light enough. _ 
In another Letter, Le., on Chriftmes Eve 1640 
(wherein he deſcribes the Wheel Work of; his Micro- 
meter, and ſhews how he could apply it te the taking 
of three Points; and ſpecifies his Obſervations of the 
Diameters of the Sun and Moon; and mentions a Theory 
he had contriv'd of the Sun; &. and ſaith what pains 


he had taken in the Anatomy of the Eye) he tells = 
Crave 
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Crabtrie how he had applied his Teleſcopick Sights to 


à Sextant. Saith he, - Mr. Horrox his Theory of the Maon 
I ſhall be ſhortly furniſbed to try. For I am Hua my Sex- 
rant for all manner of Obſervations; by two Perſpicills nith 
Threads. And alſo I am conſultins my Workman about 
the making of Wheels like 8. 5, , e, of I Diagr. 3, to aſe 

two Glaſſes like a Sector. If I once have my Tools in rea- 
dineſs to my Deſire, I ſhall uſe them every Night. I have fitted 
my Sextant by the Help of the Cane, two Glaſſes in it, and a 
Thread, ſo as to be a «ple ant * could Wood and 
a Conntry-Joiner or Workman pleaſe me. 

In another Letter (the Date of which is worn our, 
but is, in Mr. Crabtrie s Hand, called his icth Letter 
to him) he faith, I have given order for an Iron Qua- 
diant of Five Foot, which will give me the roooth Part 
„% One Degree, which ſhall be furniſhed like my firſt Scale; 
| only my Workman is ſo *throng for my Father, that I fear 
it will not be finiſhed before the Eclipſe. I have cauſed 8 
ven ſtrong Ruler to be exattly made, and intend to fit it 

with Curſors of Iron, with Glaſſes in them and a T bread, 
yr Sextam. 

| To theſe I could have added many other Paſſages 

] of the like Nature: but theſe may be ſufficient, to ſnew 

that Mr. Gaſcoigne, as early as 1640, made uſe of Te- 

leſcopes on Quadrants and Sextants, as well as in his 

Invention of the Micrometer. EY 

What Commendations theſe Contrivances got him, 

| and what Expectations they raiſed in ſome of the A- 

ſtronomers of that Time, particularly in two of the moſt 

acute of that Age, Mr. Horrox, and Mr. Crabtrie, may 
be ſeen in the ſame Mr. Crabtrie's Letters ro Mr. Gaſ- 
coizne, which are alſo in my Hands. Some Paſſages: of 
which I thallrecite, and at the ſame time give the Sociery 
| 2 Taſte of what thoſe curious Letters do contain. 
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by This Diagram i is wanting in the Letter. * A Torkſbire Phraſe 
for fully employed. | 


Aaaaa 8 


( 606) | 
In Mr. Crabtries ſecond Letter, which is of October 
30. 1640; after a very clear Demonſtration that the 
lar Spots are not Planets at a Diſtance from the Sun, 
but ſomething adhering to, or very. near the Sun's Bo- 
dy: and alſo after a no leſs clear Demonſtration of the 
Errors of Lansberges Hlipparchian Diagram, his Lunar 
Parallax, his Doctrine of Ezlipſes, and indeed his whole 
Lunar Aſtronomy, together with divers other curious 
Matters, too many to be ſpecified : after this, Hay; Mr, 
Crabtrie faith thus, Something: I am ſure you were telling 
me concerning 4 way of obſerving the Places of the Plants 
by your Glaſſes. But I have not a litthe lamented that my 
Time cut me ſo ſhart, when I was with jon, that I could not 
more fully ruminate and digeſt thoſe ſtrange Invention 
which you ſhewed me, and told mt of. My Laſſttade after an 
 wnexpetted and unacquainted Journey; my unpreparedneſs for 
' thoſe Copitations (not intending that Journey the. Day te- 
fore) and the. Multiplicity and Variety of the Novelties you 
ſhewed me, fo wholly diſtracted my Thoughts into Admiration, 
that I cannot now give my Meditations any reaſonable Ac- 
count of what I ſaw : but muſt intreat you, in a few Lines, | 
to rub up my Memory, and tell me again what you ſhewed me, 
and the Extent of thoſe your Inventions. Which I deſir, 
that I might confider, and rejoice to confider, how mull 
and wherein Urania's Structure will grow to Perfection by 
Jour Aſſiſtance: and that (what in me lies) I may help yi 
to remember when and wherein jour Iwventians and Odſerua 
tions will be of moſt uſe. I ſhonld alſo defire you to infun 
me what Bigneſs of a Quadrant you conceive to be lam 
enough for Obſervation with your Devices. For I am en 
long going to Wigan, 12 Miles from hence, where much 
Braſs is caſts and then I could ſee whether J could procun 
\ ſuch an one caſt. Ton told me (as I remember): you dowitel 
not in time to be able to make Obſervations to Seconds. [cat 
net but admire it and yet, by whatT ſam, believe it: but lu 
— 3 


* 


l ' 
to have ſome farther Hints of your Conceit for that Pu- 
poſe. One Means, I think, you told me was, by a fingle 
Glaſs in a Cane, non the _—_y 17 Sextant, by which 
(as remember) you find the exait Point of the Sun's, Rays. 
But the may how, I hav? quite forgotttn, and much drfire; 
Tour Device for the exact Diviſion of a Quadrant, by divi- 
aun 11 Degrees inte 10 Parts, I did then underſtand, but 
= ds not now fully remember. If it ralght not be too much 
= 7rouble to you, I ſhould intreat you to give me ſuch a Paper- 
Demonſtration thereof as you ſhewed me, and two or three 
Lines plainly of the Uſe thereof, how to find thoſe ſmall 
Parts. I loſt the little Paper, wherein I noted the Moons 
Diameter, which we obſerucd when I was with you: I pray 

jon ſend it me, if, && A 
[ cannot conceal hom much I am tranſported beyond my 

= [lf with the Remembrance (of that little I do remember) of 
| theſe admirable Inventions which you ſhewed me when I was 

with you. I ſhould not have believed the World could have 


afforded ſuch exquiſite Rarities, and I know not how to ftint 
= my longing Defires, without ſome further Taſte of theſe ſe- 
WE Jed Dainties. Happier had I been, had I never known 
WH there had heen ſuch Secrets, than to know no more, but only 
i (Y 7#hat there are ſuch. Of all Defires the Defire of Knowledge 
= 7s moſt vehement, moſt impatient : and of all kinds of Know= 
edge, this of the Mathematicks affetts the Mind with moſt 
= 7ntenſe Agitations. 1 doubt not but you can experimentally 

| mitneſs the Truth hereof, and one time or other have been no 
Stranger to ſuch Thoughts as mine. And therefore although 
Moadtjty would forbid me to requeſt any thing (until you 
give me leaue) but what you pleaſe voluntarily to impart, 
= yet the Vehemence of my Defire forceth me to let you know 
en nuch J defire, and how highly I ſhould prize any thing 
% you ſhould be pleaſed to communicate to me in thoſe 
Optic Practices. Could I purchaſe it with Travel, or procure” 
8 it for Gold, I would not long be without a Teleſcope for ob- 
| AS32333 — ſerving 


n — % — - 
e 1 - 3 " 
' . 
w_y // * egg 


4 | 
— +> 44S 0 


— 
Pa „ 1 * 3 
4 — 7 — * 
= Ds — S K — — —— 
— a * 
- — p * — * — 
5 - L = — — . 


* = — 
13 


* 7 g . * 2 » en th 4 
v4 | + 6 9 * * 1 he — ty | 
| — — 3 ·˙ N 7 * * ADS * 
- -__ a . 8 4 AT 5 = 
f — 8 8 — | ERS . 5 — . 2 
* * * = - hu * 4 1 * 4 * — 
* — * * . , . Y , 
— pay fs. — _— - — WP, i f 6 2 * . ? 
—— . — + a ˙ 2 — —_— . . L i 
„ n _ <_ ——— © : ** tha... _ tun | 
=" 7 " 85 4 * - 2 1 — mY f g - + * * 2 2 9 _ 0 
* = 2 . 7, "2 * * — K — — * 8 i» * — R OY 22 . F-Y . > $44 _ EI, NCT * REG, + 2 0 * - * — 8 * 
"=— 4 9 5 * _ v2 = * of d 4 7 mY — 2 5 — g * 0 4 
1 12 F 5 wu 8 — wp” > r , a TT 6 uh * 1 _— —C Ai 1-4 2 & — es . . | ® CY l 
wor : : 2 = N N N 4 : * 92 6. 8 I * — — : "2 a 1 "A — = * 
, * — ad - * 1 g 9 2 » W + 4 . —_— o * POS. . p - — G : 
. a *— — * . ung E > "- LE K * * p _——— 8 wy 
3 + bs *— — ———_ N 5 N „ "a. * n 
do — 5 OT RATS. 2 1 — — i — A —— { 4 —_ 
— — — - . — Ws Nt > thin 0 1 . 1 . * re wakes A OY _ = 2 . 
LES * 0 >. . 1 — = s - . — , . " _ 9 0 a —_ : . \ 
* * 2 -% * — - ä — _ —_—_— — 5 5 1 — » i « 2 — — as — — — — 5 4 D SES p . 
- 3 » — wy 0 - ö =D _ — - 
. — * * * — — Er —— — K 2 — — - - * * iT £ 4 * - — — — — — kt. — 5 — A | _ = „ — 
— — — 9 - - 4. a 2 — » 4 + — 832 " , « b * — * yu — — - F = : — — 4 U B — — . — . — — ' 5 4 _ \ 
* x . p — 2 - — þ * 3 2 ' * 2 7 Py 8 * 5 * _ —_— — * — — 2 be 2 "= —— a — - Y = 
a * 1 S ma — — * . : "= * | : - — 9 1 P » , ; — — = , —᷑ 
- 1 * — 9 * 9 . — = ” - — 
_ oy - r 2 — 4 2.3.x 7 1 0 0 * a . 4 - - $-v< * 5 2 * N . * — _ : - — —— — N 
— 8 —_— . — — — — — * * i 44999 22 — —— 1 4 g ; : 8 * j = Xo - — 
1 - = D . 1 : 8 * — ns as N — - — —— — ———— — ” . . — n | . * ' 0 90-06. 5 * —— _ 0 Fs N 7 4 — AY a | — OV pu 
— ö I 6 — <. — * : IS "I - — —— uu — — — — — — — - — —— TOES . LAG . MIC Maes e 7 p * — erage — : \ l * X „. 
— — —_ — 2 ; 8 s - — ö 2 p - — > - „ — — 2 - — , . ' 
N "Ia. = wn.” Hr OO — 3 8 . yo ; — — — rn - : : 
— A p — = 4 * — — 1 * ” . . * — ot * ho > . : — 1 5 — 22 * 
* ” N 8 — la = ” 24 0% . "== . 2 < — — - Pas, 4 Bp ory 4 — 2 3 — — 2 ni. >. — 3 N — — i — * 2 — 5 5 p 2 5 
— ths 1 5 N , = - - a . > > * — LS _— — 0 7 9 2 = 27 3 * * I * > 5 — ul 
: — — 9 _ n as a * - 5 9 p — a > *. * — — — * = CIOS ö 888 7 — 7 — — % — 
— — - * —— — — * & — ow" "I — rw —— . _ ; N 
: 9 —— — — — 22 i * 
=» —„—-— — A C _—_— — 


— 


ſerving ſmall Angles in the Heavens ; nor want the Uſe of 
your other Device of a Glaſs in 4 Cane upon the moveall: 
Ruler of your Sextant (as I remembgr) for helping to, t 
exact Point of the Sun's Rays. 20 fe g. Urania , &c. 
Thus was the maſt ingenious. Mr. « a tranſport- 


ed with Mr. Gaſcoignes Devices, although at that time 


far leſs perfect than they were in a ſhort Time after. 
And no leſs affected was the incomparable Horrox, as 
Mr. Crabtrie ſets forth, in his third long Letter of Deg. 
28. 1640. which hath theſe Words, My Friend Mr. Hot. 
rox profeſſeth, that little Touch which 1 gave him of your 
Inventions, hath raviſhed his Mind quite from it ſelf, and 
left him in an Extaſie between Admiration and Amazement, 
T beſeech you, Sir, ſlack not your Intentions for the perfecting 
of your begun Wonders. We travel with Defire till we hear 
of your full Delivery. Ton have our Votes, our Hearts, and 
our Hands ſhould not be wanting, if we conld further you. 
And then. after many curious Matters (which would 


take up too much of the Societies time to relate) he 


thus proceeds, Tour Diagrams for Perſpectives I have vier- 
ed again and again, and cannot ſufficiently admire your ind:- 
fatigable Induſtry, and profound Ingenuity therein. I an 
much | affected | wit h the Symbolical Ex preſſions of | Jour De- 
monſt rations. I never uſed them before (but I will di) ye 
J underſtand them all at the firſt Sight, and ſee well the 


Truth of jour Demonſtrations. 


To theſe I ſhall only add one Paſſage more, and this 
becauſe it ſhews ſome other of Mr. Gaſcoigne's exqui- 
ſite Contrivances, or at leaſt the Accuracy of what are 
mentioned; and that is in Mr. Crabtrie's Letter of Der: 
6. 1641. at the Beginning of which he faith, That which 

you give me 4 full Projection of was above. my Hope: 
and if the Screws keep an exact Equality of Motion forward 

in each Revolve, it is a moſt admirable Invention; und 
muß the other Accommodations, I had almoſt ſaid with 
„ Com 


„ e 
Compare... But that the Diviffons of a Circle ſhould be meas > 
ſured to Seconds, without the Limb of an Inſtrament, or 
that Diſtances, Altitudes, Inclihations, and Azimaths ſhould 
be' taten all at ont Moment, withoat-the Zinb of in In- 
ſtrument likewife, und each to any required Number of Parts; 
or that the Diameter of Jupiter-fhould be projected in ſuch - 
prodigions Meaſures as you ſpeak of, &c. were enong h to 4. 
nuſe and amaze all the Mathematicians in Europe, and 
ui indeed be rather a Subject of Admiration than Belief, to 
an that hath not known your former Inventions to exceed 
Pulgar (I bad almoſt ſaid Humane) Abilities. And for my 
Part, I maſt confeſs Modefly fo checks wy ambitions Defires, 
that I dare. ſcarce hope ſach Miracles ſhould ever be produced 
in real Practice to ſuch Exadtueſs, Then (to give the 
Society a further Taſte of thoſe Letters) follows an 
| Account of the Agreement of Mr. Horroxs Theory 
of the Moon with Mr. Gaſcoignes Obſervations; and 
alſo very curious Ratiocinations, and a Diſquiſition 
about finding the Parallax of the Sun and Moon, and 
their Diſtance from the Earth. In which he cenſures 
Morinuss Braggs, Cc. and then faith, that no Man that 
t written of the Diagram [of Hipparchus] anderſt ood 
In fully, or deſeribed it rightly, but only Kepler and our Hor- 
tox; for whoſe immature Death | which was ſuddenly, and 
about the Age of 25.] there is yet-.ſcarce 4 Day which I 
paſs without ſome. Pang of Sorrow. VVV 
Thus, among many, 1 have related fome of the Paſ- 
fages of Mr.-Gaſcoigne's and Mr. Crabtrie's Letters rela- 
ting to Teleſcopick Sights, From whence it is very ma- 
nifeſt, that long before the French Geneleman's Claims, 
our Countryman Mr. Gaſcoizne had made uſe of thoſe 
Sights in his Aſtronomical inſtruments; particularly in 
two or more Sorts of . Micrometers (as I plainly. find) 
and in his Quadrant and Sextant. And had it pleaſed 
God to have given him a longer Life, we might have ex. 


mL ' Hm 
pacted greater things from his pregnant and fſagacions 
Wit. For he was ſcarce 20 Years of Age when he held 
theſe Correſpondencies with Mr. Crabtrie. And at the 

Ape of 23. he was killed at Marfton-Moor-Battle, on 
July 2. 1644. fighting for King Charles I. His Father 
was Henry Gaſcaigne Eſq; of Middleton, between Leed 
/ THT % ͤm EOhes 
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IV. An Attempt towards the Improvement of the Me. 
thod of approximating, in the Extraction of the 
= Roots of Equations in Numbers. By Brook Tay- 
lor, Secretary to the Royal Society. ws 0 
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IN Phil. Tran. No. 2 10. Dr. Halley, now Secretary of 

the Royal Society. has publiſh'd a very compendious 

and uſeful Method of extracting the Roots of aſſected 

Equations of the common Form, in Numbers. This 

Method proceeds by aſſuming the Root deſited nearly 

true to one or two Places in Decimals (which is done 

by a Geometrical Conſtruction, or by ſome other con 

venient way) and correcting the Aſſumption by com 

paring the Difference between the true Root and the 

aſſumed, by means of a new Equation whoſe Root is 

'that Difference, and which he ſhews how to form from 

the Equation propoſed, by Subſtiturion of the Value 

of the Root fought, partly in known and partly in un- 
Ke Tees... PoE: nn: an One 

In doing this he makes uſe of a Table of Products 

(which he calls Speculum -Analyticam,) by which he com 

putes the Coefficients in the new Equation fot finding 

the Difference mentioned. This Table, I - obſerved, 

was formed in the ſame Manner from the Equation 

Pro- 


— z ER — 
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propos d. as the Fluxions are, taking the Root ſought - 
; 2 only flowing Quantity, its Fluxion for Unity. 
and aſter every Operation dividing the Product ſucceſ- 

ſively by the Numbers x, 2, 3, 4, Cc. Hence I ſoon 

ſound that this Method might eaiily and naturally be 

drawn from Cor. 2. Prop. 7. of my Methodus Incremento- 

rum, and that it was capable of a further degree of Ge- 

nerality; it being Applicable, not only to Equations of 


che common Form, (iz. ſuch as. conſiſt of Terms where- | 
— ina the Powers of the Root ſought are poſitive and inte- - 
gral, without any Radical Sign) bur alſo to all Expreſ- = 


ſions in general, wherein any thing is propoſed as given ; 
which by any known Method might be computed ; if 
vice vers, the Root were confider'd as given : ſhch as ate 
all Radical Expreſſions of Binomials, Trinomials, or of 
any other Nomial, which may be computed by the Root 
given, at leaſt by Logarichms, whatever be the lndex 
of the Power of that Nomial ; as likewiſe Expreſſions of 
Logarithms, of Arches by the Sines or Tangents, of © 
Areas of Curves by the Abſciſſa's or any other Fluents,. 
or Roots of Fluxional Equations, gc. 4-4 | 

For the ſake of this great Generality, it may not be 


* „ 


improper to ſhew how this Method is derived from the 
boreſaid Corollary, Therefore z and x being two flowing 
OQuantities (whoſe Relation to one another may be ex- 
preſt by any Equation whatſoever) by this Corollary, 
while z by flowing - uniformly becomes z -v, x will 


| become x — 2 - 9 „ 5 | Cc. | 
4x bs I-z TI TRIER : ba 4 


ji V 
or x + — ＋— + —— + &c. for z putting r. 
J ; 5 ag : 1 
Hence if y be the Root of any Expteſſion formed of 
ind known Quantities, and ſuppoſed equal to abi, . 
—— TT a. 
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kadiag the firſt approximation of v. 
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and EU 11 part of 1, and x be formed of 4 and the 
* known Quantities, in the ſame manner as the Expreſſion 
made equal to nothing is formed of ; and let y be equi 
to æ ＋ v: the difference v will * I by r 


the Root of this expreſſion x + = = + = * = 
«24 


: ＋ Sc. = . For in this a «beingbecome- 2 + v 


* 
x, Which is now become x + 0+ _ 0 


- muſt become equal to nothing. 


3 — * 
The Root vin the Equation x 1 PS 25 * 2 


Ae. — ©, is to be found upon the Suppotiica of i 
being very ſmall with reſpe to x, (as it muſt be, i 

'& be taken tolerably exact) by which means the Terms 
r 


* — — + Cr. may be neglected, upon a0 


ne Bs . 4 
count of their ſmallnefs with . to the other Term 
xo 


— — — Zoo, for 
1.2 


oy. extracting the Root of this Equation, we har 
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This approximation gives v exact. to twice as many 
places as there are true F igures i in z, and therefore tre- 

bles the number of true Figures in the Expreſſion of y by 
az u, which may be taken for a new Value of z, for 
computing a fecond v, ſeeking other Values of x, 4, x, 
&c, Tho' when & is tolerably exact (which_ir may be 
eſteem d when e, two or . ore true 

the, Ni amber of 
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js Value laſt campured, 3 
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SF, ad Velocitatem revolventis in Circulo * ns 
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f mutatis mutandis etiam H 


0 as 4 0 
auge Semiaxis CDyel $0, ut CO adS7; hs * 


ad. SP. Meloritas autem re- 
diſtantiam C D eſt ad velocita- 


rolyentis in Circulo 
tem revalventis in Cireulo ad diſtangiams P, 1 
ad v CD. Ex æquo igitur, Velocitas revolventis in El- 
lipſi ad diſtantiam S P, eſt ad Velocitatem revolventis in 
Circulo ad eandem diſtantiam ut PF Ad v@D. 
Coroll. 2. Ex datls Pelhecttate in Blliph, polone 7. ingen 
tis, & contro Virium ſeu Nas, faile ef © determinare Kn 
alterum. * 
Fit enim Velocitas Data R; A tem Velo yy 
deſcriberetur Circulus ad datam Arens 2 fit 
25 ac per Coroll præcedens, Reſt ad 2 ut / Fad VCD, 
adeoque Q eſt ad R ut CD ad PF, & 122 NR 
it ad R Rut S Rad PF: 'Datur autem 8 p; data eſt ĩ · 
gitur P F magnitudigs. Datur etiam po one, ob angu- 
um / P F angulo S P Tæqualem. Datut igitur punctum 
HF. alter Focorum Quo invents pronitif elt. een 
deſeribere-. 5 10 ; my 2 had 0.1 
Si vero R maj jus uerit qu rato ex 222 AR 
fir quantitas Negativ, & Beo Ellipſess Trajectoria de · 
ſerĩbenda in Hyperbolam tranſit. Eritque R — 2 d 
RR ut SP ad Þ F diſtantiam alterius Foci, ad alterum 
Tangentis latus ponendam, ut habeatur Focus F. Pro- 
ptietates autem oinnes quas in Ellipſi demonſtravimus; 
— l con — „ 
Quad fi acciderit 2Q quale eſſe dimidio quadrati 
ex R; evaneſdente quantitate 222 —RR= 06, quarta 
proportionalis P F fithinfinica : proinde Trajectoria de- 
| cribenda Parabolica eſt, Foco ſcilicet altero in inſinitum 
— "Axis autem Trajeoriz poſitione datur; eſt e- 
nim iph PF us, exiſtente Kcilicet nnr 
angulo dato S PF *quali. - 
Ceroll. 3 Velocitas 1 in data Seftione Conien 
«d diflantlam S P off ad Velocitatem cjuſdem ad diff antiam ali 
S A, ut media proportionalis inter FP & S & ad ne- 
| Ham Properileuaicn img S P& FK. Velo- 
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Corolarii 15 Aae obtincbituß. | 
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_ SputvSpad SP; Compoſitis farionibus, erit Veloci 
tas in P ad Velocitatem in p, ut FF XC AX Sp ad 
wvpf x CD xS P. Quod ſi Sectio illa altera fuerit pa 
rabola, crunt p infinitx, ſed: in ratione 1 ad 2 
- proinde ratic 4 Velocitstum erit ut 1 F * Sp ad 
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oll. 5. Quid f in. ENpenbols Pe” Jug p dat in inf 
nitum, ex græcedentilus mani foſtum eſt, Velocitam _ 
ac minimam, qua cum corpus in atermm aſcendenet, ænualen 
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cl, fr anguar 82, Juhi $ = Tengen 
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ut VS PX FA Co, atque ita Ba 
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Se is. more ap. to lead us 0 the . C 
_ ledge ol che ſeveral Diſtempers which affect the 
' Body, and to acquaint us wich the juſt Prog - 
— 5 "th _ _ the opening * diſt- 
emper d P r= dit would not be an unaccepta - 
he jnlacs 7. Zeal and :Readineſs- tg ferve the 
mA tho. Regal Seien upon all -oecaſions, 
to 0 da you to preſent them with the following. ac 
count of the Diſſection I. lately made of a Child. 
This Chak. yas five Months ein was ſo ema- 
ciated, that he appear d rather to have decreaſed, than 
to have, pcranied. in Bulk, - from the time of his 
ich; bis whole ogy woe weighing above five Pounds. 
The Skin and Maſcles of the Abdomen were very 
thin, but th Peritoneum was preternaturally thick. 
The Ven 27 4 Was more like to an Inteſtin os to 
a Stomach, its length being five Inches, and its breadth | 
but one inch. The Coats of it were thick and fleſhy, 
and the Cavity very inconſiderable. The Pylorus, and | 
almoſt half of the Duodenum were Cartilaginous, and 
ſomething inclin'd to an Oſſification, ſo that no Nou- 
1 could have paſſed into the Inteſtins, tho the 
Nomach had been capable of containing it, which 
makes it no Wonder that the Body was ſo emaciated. 
There were ſcarce any foot-ſteps of the Omentum to 
ſeen, even at the Bottom of the Stomach, to which 
It uſually adheres. 
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Child. was; and it ſcems to be worth 
whether his Illneſs -might not be owi 
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meaſure to the want of the Omentum, (ſor he ſerm'd | 
never to have had any); as alſo; whence it it char 


this Part is * conſum'd | in an Arcophy; 
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INvenire n terminorum quot libuerit Seriei 
| hujus N F # Xa2nxX&cxa+p—1n 
+ TN NTX 


ERTTTESTITIETTI-0 72 +1. 
55 + 3 nXOc Ubi eſt u differentia Aa inter 


Fares continuos, 4, 4 ＋ 1, 4 ＋ I, &c. ejuſdem cu- 
jaſvis termini, quam inter Factores homologos termino - 
rum diverſorum in Serie continuatà; atque deſignat þ nu- 
merum factorum hujuſmodi in quovis termino. 


Il. De n i 
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minorum quorum ſumma roquiritar, atque ſummailla erit 
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Ex. 1. Propo 


roponatur Series numerorum natticilivin 
 1-+2+3+4+&c. & invenienda fit ſumma tot 
terminorum quot ſunt unirates in numero 2, qui in hoc 
caſu eſt etiam ultimus terminorum quorum ſumma requiri- 
tur. In hoc itaque caſu ſunt = f, 9=1, p=1, & 


* · Unde fit x Xx -|-» X Oc. Xx PP XZ Ii, 
SNG. +p—19 =0X1, atque + 1s 


2 A. 
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=2X1; adcoque ſumma quæſita eſt — 


Ex. 2. Invenienda ſit ſumma tot ermiloriins quot 
ſunt unitates in numero ⁊, Seriei t ＋ 3 + 6 +10-+-&c 
Numerorum Triangularium. Numzri r, 3, 6, 10, Cc. in hac 
| Eccec | Serie 


Solatio Per x deſignetur primus Factorum in ultimo ter- 5 


634 ) TE 
= ==, —. 121. E 
Hoc pacto, ſepoſito diviſore dato 2, Series revocatur ad 
formam Propoſitionis, exiſtentibus 2 — I, , & 
p 2. „ Unde ſumma Seriei duplicata eſt 


xxXx+2) 2 4 xxx + ' xx + z, 


adeoque habità ratione diviſoris 2, Coins Seriei ipfivs > 
e 
2X3 2 XJ. 
exiſtehte x codem ac 2. Ad eundem modum i inveniun- 
tur ſummæ cæterorum numerorum figuratorum, quotum 
drmulæ; jam vulgo innoteſcunt. ORs 
Ex. 3. Sinta=1, 8=2, p=3, ur ſic Series pro- 


 poſira1x3X5+3X5 X 7 + 5X7 X9 Ge. In hoc 
itaque caſu formula ſummæ fit 
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5 6 Verbi gart 6 quz- 


ratur ſumma 4 terminorum, fit x — 19 (nempe ter- 
minus decimus in Serie Arithmeticè proportionalium, 
ry 192123125 15 
— 28680. Propoſitio vero fic demonſtratur. „ 
Demonſt ratio. Sit Series quantitatum 4, B, C, D, E, Gs. 
quarum differentiz conſtituant Seriem 4, 5 e, 4, Ge. 
(nempꝭ ut ſint 2 5 — 4, beds oy 2 D C, &c) 
Hinc ſtatim colligitur eſſe « 4- b — „UT 
D — A, 24 6 c E — * ; Sa in genere aggre- 
gatum quotlibet terminorum Seriei 4, &, c, a, E*c, æquale 
eſt rermino proximè inſequenti Seriei 4, B, C, 2, E, Cc. 
muldlato termino primo 4. Pro A, g, C, Sc. ſumer terminos 
a — 7 


1, 3. 5. 7. the. I adeoque ſumma e 
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 Scholiums 1. In hac propoſitione continetur particula 
quædam Methodi incrementorum, de qui ante biennium 
librum edidit D. Brook Taylor Soc. Reg. Lond. Secr. mihi 
amicitia conjunctiſſimus. Librum ipſum adeat qui de 
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4* 45 xc. * 4 ＋ p — 17, a u Xa 2 N Scud 4 pn, 


. qui ſunt ipſiſſimi termini Seriei propoſitæ. Sed 


comparando has Series, {i terminus aliquis Seriei poſte- 


rioris fit x xx c. x f- , conliat termi- 


num uno ulteriorem in Serie priori fore 


e. Summa iraque Serici poſts: 
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dias — 
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ea methodo plura ſcire velit : ad inſtitutum noſtrum ſuffi- 
cit obſervare quanta interſit affinitas inter Methodum hanc 
& Methodum Fluxionum ſeu differentialem Nam ut in 


Methodo differentiali, ad inveniendum differentiale ip- 
ſius « dignitatis x”, unum latus x convertendum eſt in 

differentiam d; & ortum ducendum eſt in dignitatis 
Indicem m, ut fit m d* x” differentiale quæſitum; fic 
in Methodo Incrementorum 44 inveniendum Incrementum 


fat hujuſmodi * * & T nxx=þ2 A, (ubi factores x, x +1, 


„* 2, 


7 OL * 


\ 1 . A , 4 * 
ee | 
| A ' * , ' Y 1 9 4 4 ? „ * 
A 2 5 of * 1 | 
L + 1 68 F 


— . 


" bd 12, ſunt 10 . Ari: nn exfus 2 | 
communis eſt ipfhus x Incrmentum datum n,) Factorum mi ni- 
mut * convertendus eſt in Hnerementum, & ortum : ducendiny | 
eft in nume rum Faclorum, of fit 3 1 * * + #*x* + :n In... 
crementum quefrtum, numero Fattorum in caſu :xpoſito ex. 
ente 3. Sic etiam x jpſius 2x5 # Inerementum fir | 
23x x *+ 1 
. Incrementa etiam Reciprocorum hujuſmodi Facto- 
rum inveniuntur per eandem regulam; hoc nempe ob- 
fervato, quod cum fir Diviſio contrarium Molriplicatio 
nis, vice ablationis minimi Fatorum, fir jam addendus | 
alius factor adhuc uno Incremento major; item quod | 
Factorum numerus fit ſeribendus cum ſigno negativo. 


Hoe pate ipſius © + Ineremencum f fit e ip 
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-———= Incrementum fit —— + @ fi 
nw xx * T NX ＋ 
de alis hujuſmodi.. Hoc facile probatur ſumendo diſſo 
1 inter Integralium valores duos continuos. 
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„ *; cujus Integrale datur per Prop. I; nempe 
quoniam dx n, & dv x, eſt dæ =dz « = ; unde 


'regrediendo ad integralia fit x =— & + 4 (adjeo in-. 


variabili a, ut habeatur ratio relationis inter æ & x in 


„Kn, ut deinde in = ductum induat formam re 
quiſitam. Et ad eundem modum procedere licet- in 
aliis caſibus ejuſmodi. Sed ubi formulz' oblatæ divi- 
ſoribus afficiuntur, exdem ac in Calculo integrali, ut vo- 
cant, difficultates occufrunt, .cadem induſiria ſuperan- 
dx. Nec tamen ſemper ſuperari poſſunt. Nam przter 
quam quod vix certò ſciri poſſit quæ debear relatio in 


rem, ut formula oblata ad Integrale revocari poli; 
ſæpe etiam difficillimum eſt explorare an adſit jam tali 


Quicquid ego in hac materia potiſſimum inveni, colt 
tinetur in tribus ſequentibus propoſitionibus. 


Prop. III. Prob. 


Creſcentibus, 2, 2, ), x, &c. per differentias dr 
tas a, m, I, o, Cc. invenire valorem numeratoris in 
. repri 
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tegri N, ut  exiſtente Denominatore 2. 2 2 FA. c. px EST 


Oc. x + 50. Sc. Fractio ad Integrale revocari poſſit. 
Solutio. Fix N=z +prx#TÞ-qmxyFrixxÞ 0 


Denominator &. 2 Tn. ce. 2 + p—12x#u.u+ m. 


&c. x + 5 — 1 0* &c. exiſtente 1 Numeratore. 


merator eſt ipſius N valor exhibitus, & denominator 
idem eſt ac denominator propoſitus, ut fieri debuit. 


_ adcoqueeſt NV — 
Y & per 3=>+28+6_ 

PE . L TA 23 
ſummabilis, cujus nempe in inſinitum continuatæ ſum- 


ma exhibetur per 27 · Sint verbi gratia, ipſorum 1 & * 


mini cujuſyisi in bac Serie, erit p =— 


2 Bs 
adeoque æ — 2 p = — 1, & 23) 2; quibus valori- 
bus pro 2 & s ſcriptis, deſignabitur terminus per for- 


mulam 26S 
27 F- XIP 237 In 
autem terminorum omnium ante ——_ illum, hoc 


Mr | 
eſt terminorum initialium numero = A 2 
liii i : 1— 


4 


x#, T. C. 4. JI. Gc. / Prlxx. P 0 


cc. — Si Ce. atque Integrale erit fractio, cujus 


Ont i. 1+1. . J —11xXF 3 


Differentia enim hujus fractionis eſt fractio cujus nu- 


Ex. x. Sit denominator propoſitus z 2 5X 
z. In hoc caſu ſunt #=2, w=3, p=1, q=1; 
= +203 —pmy6 art-4; 


repreſentatur terminus Seriei 5 


g primus valor r r, atque Series ſummabilis crit 


C x. 171 STI, 7 + oth — + &c, quip- 
| pe cujus totius ſumma eſt I. Per p deſignetur ordo ter · 
2142 


2 


Summa 


— * " ** _—y - 
8 


— — . — — . - - — — —— — — 1 — — — 
- — — — — - 
2 =» 
—_— 5 . 
—4 5+ k - = 


— 
— — : — 
=_ 2 — 3 3 


—— 
* . * x 4% 
_— E 4 4 "yy , * 
— 2 — — 


X — 
. _ 


- — — — 
p< N — * A - \ —= = 


reer 


erer l. gif Ef ans 
tum tot terminorum iniriatium quot ſunt unitates in f 
Ex. 2. lildem manentibus z. s, 15 w, fit denoming 


2 1 


tot 2. 2 +2-24+4*#:»+3- Tum per formulay 


numerator erit æ I 4xX# + 3Z—#=3% ＋ 4 u, 
& ſumma Seriei exhibebitur per ſormulam — —. 
: 88 e 8 N 4. S T2 
Sit ipſorum = & A primus valor communis 1, & hinc eli 
FFF 
, é 
Scholiam. In Seriebus jam expeſitis eadem ubique eſ 
differentia inter faRtotes continuos ejuſdem cujuſvis ter 
mini, ac inter factores homologos terminorum conti 
nuorum. In ſequentibus exempla quædam ſunt Serie 
tum, quarum ſummæ in terminis numero finitis exhi 
deri poſſunt, quamvis ea regula non obſervetur. 
Prop.IV. Es. 
Creſcente = per differentias datas 4 u, invenite nu- 
meratorem integrum N, ut ad Integrale re vocati poſſi 
fractio, cujus Denominator fir ex certo numero 5 ter- 
minorum z, 2 E 1, 2, &c. Arithmeticè propor: 
tionalium in invicem ductorum. Debet autem eſſe 4 
numerus integer minor quam factorum numerus . 
Solutio. Erit N=z -p—1nxz+p—2 ANG. 
Rep —#—2X2+1x&% X44 13, In 


cietur Series 


Pa 


= 8 - . T3” 
* - 7 — 2 — 4 * 8 — 
4 ; N — — g | 
” pe * A 
4 1 ” » * , 
= - k o . [ ” 
a a 4 : 
- - * b q 4 * - 1 « . 
- a by 4 g . 4 : # - 
oy - A . 
- * 7 7 * 
* 
* 
1 0 , . f 
* 
” * 1 , FI ! = : * 
: : > , : 1 a * 
— i p f py . 1 


N ren AX x 42 Ge. * iT 1— I * De- 
WH monſtrarur ad mogum propoſitionis præcedentis 
« Sumptis ad libitum », p. J. & primo valore z, hinc "= 


oriuntur infinitæ Series ſummabiles, cujulmodi ſunt. So- 
rics tres ſequen ts. oy” 


1 | 2 4» 5 .6 oP » 8 + 728 , 9 10 11 
+ 10 ST 12730174 * Se. . 
| bars | 2 & | T 77 7 8. 5 * 9 10. It, 12. 13 | 


/ 


140 


+ 13.14.15 „16. 17 * Ge. 


Has Series jampridem communicavi cum primariis 
quibuſdam Geometris, a quibus minimè contemni vi- 
dentur. Sic ad me ſeribit peritiſſimus Geometra D Nico-- 
laut Bernoulli in epiſtola data 25 Jalii 1716. Vous 
* me ferez un extreme plaiſir, Monſieur, de me com- 
© muniquer la Solution de voſtre probleme, Etant donnte 
* une ſuitte des Fractions dont les Numerateurs ſoient des 
nombres figures quelconque, & dint les Denominateurs 
# ſoient formts du produit dun nombre egal de Facteurs 
* qui ſoient en Progreſſion Arithmetique, trouver la ſom- 

me; & principalement comment vous avez trouve 


— — 


7 ” 


: - 


= . = 

one” 424X405 FF! 1x3 FIXapT3 

Hz formulæ ſpectant ad Series C & B, deſignante ? 
numerum terminorum, quorum ſumma requiritur. Sic 
etiam ad me ſeribit D. Taylor in epiſtola dati 22 Aug. 
1716. Ut & qua ratione incidiſti in ſummationem 
.. Setierum à te exhibitarum,. ptæſertim . de 
5 Derlien 


| © ces deux formules 


1H v- 
FILE 
. E 1 
„„ * 
vr, „ 


- ( (652 TY 


3 


« quz edit eſſe altioris' nN 
Jed ut ad exempla jam redeamus. In Serie A ſunt 
p 4. J=2, I, primo valore æ exiſtente x. Eſt 
itaque 2 + 3 X ETA —2*2 + 12212 +3 for- 
mula, unde 7 rejecto dato numero 2) derivantur nume- 
ratores 5, 9, 13, 17, os Formula etiam ſummæ cſi 


r Quare habit ratione numeri 2, quem ex 
numeratoribus rejecimus, ſumma totius Soriei, à termino 


in quo eſt 2 in infinitum continuatæ, exhibetur per 
1 Y 
IT FO ſumma Serici integre el 


8 


formulam 


2717 K2 
In Serie B funt »—1, p 5, 2 3, prim primo valor 


= exiſtente 1. Eft itaque N=z + 4 — + 4 * z+3 3 * +1 
— 2x2 +1 X XT 2 + 2|*. Ipſius autem +2 
valores continui ſunt 3, 6, 9, 2 qui quoniam om- 
nes ſunt diviſfibiles per 3, ponendo 2 + 2 = 3 x, fi 
NSG NG = 54 *, ipſius x valoribos l 
continuis exiſtentibus 1, 2, 3, Ce. Rejecto i iraque nu · if 


mero dato 54, hinc prodeunt numeratores 1, 25, 3, 4: 
hoc eſt 1, 4, 9, Cc. Formula etiam Incegralis el 


1 22 22 ; quare habitk ratione numeri 54 quem ex nu · 
meratoribus rejecimus, ſumma Seriei 4 termino in quo 


eſtzin infinitum continuatæ eſt - 
FP TIN Unde um 


ma Seriei integræ eſt 2 : 


In Serie denique C ſunt 1 1, 3 124.1 
primus valor 2 I. Unde ſit V=z + 4 xz + 3 z +2 


X ＋I— nn: = 2 * 1 


>X mw | w» | FO 


PEI, > oe TY * 3 9 4 3 Lk an; N 0 r , —_ 


 X13-17-Oc. 


7, It, 15, Cc. iidem ac Numeratores in Serie propoſi- 


quidem 4 & tertiam C, eas revocando ad caſus ſim» 
plices Methodi Incrementorum, tertiam C. e g. revoca- 


vit ad 6 * 1 
it ad hane formam 21 —- + 5 14 —+ 


= 1003 N 

S2 x + 3: Valores autem N per hanc formulam pro- 
deuntes {emper | poſſunt dividi per 4 2x 3* 42 96. 
Ergo hoc diviſore rejecto prodeunt numeratores r, 14, 


— 


55, 140, &c. Et formula Summæ, habita ratione nu- 
r 3 * 
meri 96, eſt 96 4 Adeoque Summa Seriei integtæ eſt 96˙ 
Scholium 1. Per Propoſitiones has duas noviſſimas 


nullo negotio inveniri poſſunt Series quot libuerit 
ſummabiles. Et viciſſim oblati Serie hujus ſpeciei, fi 


ſummari poteſt, ejus ſumma plerumque revocatur ad 
alterutram ex his Propoſitionibus. In examine tamen 
ſolertià eſt opus. 


Optime autem procedit f termini 
Serici oblatz reyocentur ad formulam Prop. III. Sic e. gr. 


propolita Serie : — ˙— 4 


e eee een 
— — — + &c. Denominatores ſic ſcribi po- 


| 17 19 „ 19 . 17.19 


um 3. 7 u x5 9.71.1519 · 13,115.19 


Unde juxta Prop. Ill. fit a 4. m=4, p=2, q=1, 


primus valor 2=3, primus valor «= 5. Hinc formula Nu- 


meratoris invenitur 4 * z + z «+ 8, Eſtautemz +2 #+8 


ſemper diviſibile per 3; quare rejectis diviſoribus da- 


tis 4 & 3, per hanc formulam prodeunt Numeratores 


= 


ta, quæ proinde ſummabitur per illam propoſitionem. 
2, Cùm Series illas 4, B, C, communicaveram cum 
D. Taylor, reſeripſit ſe earum ſummas inveniſſe primam 


c, = 


13.17 


ut habeatur ſumma per præcepta tradira in Schelio Prop 1+ 


= 


y 
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In Serie autem ſecundi B, cùm hoc non æquè ſucceſ t, 
ſequenti uſus eſt Analyſi, quam, ipſius venia jam im. 
perrati, ob ejus eximiam elegantiam huc transferte 
non piget. Seriei iſtius terminus [ in Stylo <jus] ex: 


* hibetur er formulam —I**4__ 
X 4 * Frxzxz+1- 


2 ＋ z in denominatore ſcripto 25 quoniam eſt 2 5 


5 pro 


y Pone 878 *quale eſſe [ntegrali quæſito, hoc et - x 
ſſe Inte rale i ſius —— „ 
* 8 ib 4 Pf. 4 


33 : 
c incrementum > 


role du 


0 


© ſore dato 27. Ipſius autem 


dei _ BC—RC. 
* De ber ergo —— 


7 "= 


»S + 


idem eſſe ac 


Dar 
X- TING 3+ 


. Comparando denominatores i inveni 


tur C=2 XZ = I. Hine itaque ſumendo incremen 
* ta ſit C=22% +2 E (=22% + 42, quoniam 
eſtz—}3,) His valoribus in lo in locum C & & ſubſtity 
tis prodit BCEBC= TIE —2 2X 23 


quod debet eſſe idem ac 2 P « 2; Sit B—=a4a+v, 
exiſtente 4 ipſius B parte invariabili; & v parte v# 
* riabili.. Tum ſumendo incrementa fit B — v. Unde 


« ad invenienda 4 & v habetur æquatio zz x0 
5 * PIN Fou=z+2 x x, que fic ſeri ſcribi 
poteſtzz 2 v—2 2x2 2u= z TAZ x10 
vol an Cm g Fax P24. Pone 


I * 24 o (unde fr S — )&firC V —Cy=0; 
ab 


X 
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Quo pacto Integrale quæſitum fit & = =P 
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« ybi fieri poteſt v 


— B 1 1 
« 4 = "7, adeoque 7 A r Unde habitaà ra- 
« tione diviforis 27, Integrale quæſitum fir * = 
| ' = 4X;Xz +1 
* Sed & comparando æquationem C v C o cum 


CFC 


*«* formula generali — o, inde etiam conclude- 


ere licet eſſe & = quantitati datz, (quoniam ipſius 
* incrementum eſt o.) Unde pro » ſumpto quovis 
numero dato, fit v C, atque B - TAC. 


2e 
3 


ſumma Seriei in infinitum continuatæ. 


Prop. V. | 


Creſcente æ per unitates, & exiſtentibus 4, ö, c, &. 
nameris datis integris, quorum nullz inter ſe æquantur; 
imvenire Integrale ipſius 7 — 


5 1 


TT TA ATG. 


SGolstio. Ducendo tam numeratorem quam denomi- 

| natorem fractionis in terminos 2 +1, z +2, G. 
T TI, Z TAT CEUTA 2, Cc. 
2 TS Ti, 2+ +2, Cc. in denominatore deficien- 
des, reyocetur Denominator ad formulam z-X 2 + 1 


F . So, (quoniam æquatiqʒis termini | 
ſuguli afficiuntur vel ab v, vel ab») Hinc ergo fit B = 


— 1 7 


: + », quod ab Integrali prius invento differt quan- 
* titate data . Hoc inde fit, quod, ut in quadraturi 

« Curvarum Area inventa augeri poteſt vel minui area 
data, fic in Methodo incrementorum Integrale inven- - | 
= © tum augeri poteſt vel minui quantitate data. Per 
Integrale autem primum, ubi deeſt », exhibetur 
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| _-. - Ro. 
T2 x Cc. denominatoris in Prop. I. Schol. . 3. 
Deinde revocetur Numerator ad formam A | BZ TCS 


x 5+ 1+ Dz*z +1x8+2+&c. Tum appli 


cando terminos ad Denominatorem novum zxz-+; 


Xz +2 * G. revocetur fractio ad hanc forman 
1 " 1 1 


IXI 1 S e F. TT Fs XG. 
＋ 2 — &c. Unde denique quæratur Inte. 


Te 
grale per Schol. Prop. I. n. 3. DI 
Ratio Solutionis per ſe ſatis eſt maniſeſta. 
Scholium 1. Hujus Solutionis tota difficultas later in 
revocatione numeratoris ad fotmam requiſitam, quod 
tamen quomodo fit faciendum uno exemplo patebit 
Proponatur itaque fatum x + 2 XxX + 3 x 2 7, quod 
ad formam propoſitam fit revocandum. Terminos itz | 
que evolvo gradatim ut ſequitur. FaQorem primum 
z ＋2 ſic ſcribo 2 +=, cujus terminum primum 2 
duco in 3 ＋ E, unde fit 6 + 2 *: Terminum ſecundum : 


duco in 2 +z +1 = T3) unde fit 2 + 2*z +1, 


Dein facta in unam ſummam colligendo, fit 2 +; 
e e 


2. Supereſt ut hoc ducatur in » + 7, Itaque 


terminum primum 6 duco in 7 = +7) unde 


ſit 42 + 62; terminum ſecundum 4 2 duco in 6 + | 


- tn 2 ＋ 7) unde fit 24 2 ＋ 4 2 x2 +1 I; terminum 
tertium zx 2+ duco in 5 + 2 + 2 (= 2+ 7,) un. 
de fit 5zx2 +1 +2 2 1 XX T2. Fadtis itaque 
in unum collectis ut prius, fit T XI X74 


D 421 + 30 2 ZS TITZXNZTIXX AT 2. Et 
ad eundem modum procedere licet in aliis cod 
F ne ene 


0 657 ) 


2. Sit autem exemplum Propoſitionis in fraQtione 


E rr Reſtituendo factores & ＋ r, 2 + 3, 


274 in D Denominatore deſieientes, fractio fie. 
b R 4 
14 1 TEXTTESMESITESS Revocandus ita- 


que eſt Numerator % 0+ 1 X ＋ 3 ** +4 ad forman 
| requiſiram. Itaque per methodum jam traditam fit 


Cs 


primo 2 +1X2+3 ==? =1x3z+z+2x2+z+r 
=3+*+2*+2x*+1=1+jz+exzÞr. 
Peinde + 1 x&+ 3 xX%* +4=3x4Þ% + 3% 
I Ren 
IIS TI TZ ZXTITZNZTIX TAT 
iE ＋ 5227 Fin. 


Oc. X 2 2 ＋ 5 fractio tandem revocatur ad hanc for- 
WW 


1 ee 


„ PO 
iÞ2xx+3x3+4x3Þ+5 r; 


] A — Ib | 
x Cajus denique lavegrale oft — ee 


** „ * £ | 
4. rr 7 5 


IT 7 | 
3. 3 tantüm ſunt ſactores 2 & 2 +4 


[xhibebirur etiam Integrale per ſormulam 2 — 70-7 
1 FED — oe 


NPT ATI TTF TT 
eriem nempe continuando donec abrumpatur per eva- 
* 1 neſcentiam 


4 Applicando hoc factum ad Denominatorem 2 + Ix 


©, 
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© . — 3 * — 
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—_— - : — — — — 4 
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i neſcentiam terminorum. Si Factores duo ſint x &z —. 
exhibebitur Integrale per formulam = — | 


 exprimi utroque mode, prout fractionis oblatæ factot 
vel minor vel major ſumatur pro - 


| poſterior i in hanc * "» 7 "i 2 ＋ Ge. uſque — P 
incluſive, on cum Ggno cx donate, exhibetur b 


Serici =, 


Fe OTE Ve 81 4=2, & 


; * 7 | 
| rit Series r R — 56 — 1 
: 81 4 = 3» Series crit 


3 


Ic. pro diverſo 1 4 oriuntur Series plutes 
forma ſatis elegantes, quarum nonnullas Lectori ob 
oculos ſiſtere, credo, ingratum non erit. 
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_ NN Sy oy ene 6. poteſt idem Inte 
3.4— 1. 2.4— & rale 


4. Si primus valor a 2 4+ 22 migrabit formul 


: + — — + &c. in ink- 


2x2 +a l 3 — 
nitum continuatz. Sit e. 87. 4 1, atque Series ett 


Seriei ——_—= 
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I "I 


. 


* 1 5 og 
ON - 5 5 3X6. Ly * 7 - 


1 15 fe . . 


5. Ex aden Serie = = ö 


Si pro 4 ſumantur ſucceſſivè numeri pares, 25 4. 6, 8 
cc. Series erunt 
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3) ——=—. 


11 
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0 T1 Dx xX TIXZT ZTG. Tum appli 


tamen quomodo fit faciendum uno exemplo patebit 


que evolvo gradatim ut ſequitur. Factorem primum 


Dein facta in unam ſummam colligendo, fit 2 


_XS+3 = 
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m— — — — — . - — 
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KT 2&c. denominatoris in Prop. I. Schol. u. , 
Deinde revocetur Numerator ad formam A BZ TCA 


—ä — — 


cando terminos ad Denominatorem novum 2 2 +; 


Xz +2 « &c. revocetur fractio ad hanc formam 
3 4 . > — —n 3 — 
x x2 ＋1 n FN TF XIX +3 *. 
e G. Unde denique quzratur Inte. 
grale per Schol. Prop. I. n. 3. ” 

Ratio Solutionis per ſe ſatis eſt manifeſta, 
Scholium 1. Hujus Solutionis tota difficultas later in 
revocatione numeratoris ad fotmam requiſitam, quod 


D 


Proponatur itaque factum x + 2 XxX + 3 x 2 + 7, quod 
ad formam propoſitam fit revocandum. Terminos ita 


2 ＋ 2 ſic ſcribo 2 ＋ , cujus terminum primum 2 
duco in 3 ＋ E, unde fit 6 + 22: Terminum ſecundum : 


duco in 2 KI (=z + 3) unde fit 22 + 2*z +1, 


ee, wee 
2+ 1. Supereſt ut hoc ducatur in z + 7, Itaque 
terminum primum 6 duco in 7 ＋ (=z +7) unde 
fit 42 + 6 ⁊; terminum ſecundum 4 z duco in 6 ＋ . 
(=z2+7) unde fit 24 2 ＋ 4 z xz ＋T I; terminum 
tertium 2 * 2+ duco in 5 2 (2 ＋ 7,) un. 
de fit 5 Z ITZ TIXZ T2. Factis itaque 
in unum collectis ut prius, fit = +2 X SPI xz-+4 
=42 + 30 TY +1 +2x2+1%*2+2.F: 
ad eundem modum procedere licet in aliis on 
Z AED Bo 
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2. Sit autem exemplum Propoſitionis in fraQtione 


Frs Reſtituendo factores à ＋ x, 8 3. 


z + 4 in Denominatore deficientes, fractio fit 
$ r : R 

DaF TZzXTTL IT TAT evocandus ita- 
que eſt Numerator = - rt xz + NCT 4 ad formam 
b requiſiram. | Itaque per methodum jam traditam fit 


primo 21 xx +3 =1 x3+z + * x 2 ＋ z+x 
Wo =; +425 bon tr=;+;jc arte 
Deinde Deinde EUA + 3 x% +4=3 x 4+ = + 3* 
FFF 
73 +22x2+1 1 +zxz2+1Ixz>+2 
= — 12 + 12 * + 5 T * z»+1 + 2 * X 1 X + 2. 


4 applicando_b hoc factum ad Denominatorem ⁊ * = + 1 x 


- Oc. * Sy 5 fractio tandem revocatur ad hanc for- 
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neſeentiam terminorum. Si FaQtores 23 ſint x K —,, | 
exhibebitur Integrale per Aormulam = — — 


= —— G. © Poteſt idem Integral 


4—1.41—2.4— 
exprimi urroque mods, prout fractionis oblatæ factot 


vel minor vel major fumatur pro =. 3 

4. Si primus _ 1 2 21. — rabit | e 
poſterior i in hanc S . = X 2 * 8 * 0. "> 5 + ew. uſque - — 
| incluſive, qui, cum © conrraro, exhiberur 1 
Serici ; 1 * 1. => TT " * Se. in inf 


nitum continuatz. Sit e. gr. 4=1, atque Series erit 
D Si 4 
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rir Series T l . n{bI=2; 


X 4 4 3 * 6 T2 * 7 
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Si a= 3. Series erit 
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8 - 4 2 


2 n N 
c. pro diverſo mu 4 oriuntur Series plures 
TE ſatis elegantes, quarum nonnullas Lectori ob 
oculos ſiſtere, credo, i ingratum non crit. | 
Si pro 4 ſumantur ſucceſlive numeri pares, 2, 4. 6, 8, 


cee Series erunt 
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22 1 * . at 3x robe er 
=== &c 


ad i I 
—= + & 


. 


1 
I T6 2x24+6 3*3Þ6 er, 


1 1 CBE = 


_ ES +54; 2 2&7 -7 aid 
75 ＋ n ST 5 


&c. Series erunt 


WE ETIE r 484 * 1 


= + Se. 


EETEIL 35 33 


2 


e 


N 4 72. 
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inſignis invenit ſummam Seriei cujuſlibet, cujus Nume - 


quadrato Q minutorum, vel Seriem Triangulorum, dato 
aliquo Triangulo 7 minutorum. Hæc invenit ille oh. 
ſervando quod hujuſmodi Series oriantur ex ablatione 
Seriei Harmonice proportionalium truncatæ ab eiden 
Serie integià; nempe ita ut numerus terminorum defi- 
cientium in Serie rruncata, fit, vel duplus lateris dat: 


anguli 7. Idem etiam obſervavit fruſtra quæri ſum- 
mam Seriei reciprocz Quadratorum. Hoc idem etiam 
verum eſt de reciprocis Cuborum, vel aliarum quarum: 
liber dignitatum numerorum in progreſſione Arithmeti- 


factores denominatorum, quod ad hujuſmodi ſumma- 


 diflerentias in Scholis P oh I. Jam explicata. Nam i 
per formulam aliquam exhiberi poſſet ſumma quzfita, 
differentia iſtius formula exhiberet terminos Serici 
propoſitz: ſed in tali differentia denominator ſemper 
afficitur per factores ab invicem diverſos, quod quo 
niam in Seriebus prædictis non obtiner, ſummæ Seric- 


IV. demonſtrari poteſt ſummas Serierum exhiberi non 
poſſe in terminis numero finitis, quarum Numeratores 
conſtituunt Seriem æqualium. Denominatores vero con- 


rithmerici, maximo factore cujuſvis termini minore ex- 
iſtente quam factor minimus in termino proxime in- 


— nnr 
r r 


(660) 


6. Ante aliquot annos D. Jac. Bernoulli Geometr, | 


ratores conſtituunt Seriem æqualium, Denominatores 
vero .conſtituunt, vel Seriem quadratorum dato aliquo 


quadrati Q, vel duplus unitate auctus lateris dati Tri- 


ca. Ratio eſt, quod nulla intercedit differentia inter 


tiones ſemper requiri conſtat ex Methodo ſumendi 


rum hujuſmodi in terminis finitis haberi nequeunt. Ad 
eundem ferè modum, argumento petito a Prop. III. & 


ſtant ex certo numero terminorum in progreſſione A- 


ſequenti, cujuſmodi eſt Series 22 + 5 + een. 
7. Jam liceret regulas nonnullas tradere quas pr? 
caſibus quibuſdam ſingularibus concinnavi; ſed hzc 
nos 


nos longius abducerent. Suſſirint itague que gonera- 


liora ſunt explicaſle, :& ſumul monuiſſe, ad nova hu 
juſce Serierum infinitarum doctrinæ provectionem ni” 
hil magis facere, quam fi excogitentur formulæ ge- 
neraliores ſummatum, ex quarum diflerentiis, per re- 
gulas ſupra traditas computatis, deinde conficiantur Ca- 
nones quamtitatum ſummabilium; ita ferè ut jam ſa- 
Qum eſt in Calculo Integrali, H. e. in Stylo Newtonians, 
in Methodo Fluxionum. 5 . RE EL 3 8 
8. Reſtituendo factores in Denominatore deficien- 
tes potuiſſet ptæſent Problema revocati ad Propoſftio- 
nem II. Sed & in terminis generalioribus proponi po- 
teſt, nempe pro Numeratore ſumptà quivis For- 
mula, cujus -difterentia : aliqua datur. Sub EA tamen 
conditione ut dimenſiones Denominatoris ad minimum 
binario ſuperent Dimenſionès Numeratoris; alias enim 
ſumma Seriei in terminis numero finitis habcri nequit. 
Sr Wks TS Foo 
trat 4+ Ge; ubk Numezaroges ſync 


numerorum naturalium quadrata. ' Applicando cum Ny- 
rmeratores tum Denominatores ad numeros naturales, 

* e een eee 
Pi ©7737 + Sc. Per p deſignatis numeris na- 
© furalibus 1, 2, 3, 4, Gc. terminus Seriei defignabi- 
ur per formulam ; vel per formu- 
4 Pe Kok MAN Tzu +i4xp+6' ob Per 28 
fe e $3: 266 r 1 
b: Ix +2xzx; +4? nempe pro 7 ＋ 2 ſcripto 2. Quo 
mam progrediendo de termino in terminum augetur 
per unitares, reſtituendi ſunt factores in denomina- 
tore deficientes 8 + 1, £ + 3, & hoc pacto revoca- 
Fur terminus Serieĩ ad ſormulam Y 
4 44S NAH NI 


A 


7 —2X7 x +3. 
er methodum in hic Propoſitione jam explicatam re- 
J M m m m m vocatur 
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vyocatur numerator ad formam — 6 — 6 — 2% 1 
ZX TIXZTZ. Unde habira: ratione: denomi. 


rr e 
rmam: — — 


2 + ol . 
F ;z+ixz2Þ2x4Þ3X ring I F XA 3X +4 


natoris Terminus revocatur ad fo 


TT 418 
35% - 240 


haberetur ſumma. | 
Pe VI. Prob. 
Invenite ſummam quotlibet terminorum Seriei fu 
ctionum, quarum Numeratores & Denominatores co 
ſtituunt lineas duas. quaſvis tranſverſas in Trianguſ 
Arithmetico Paſchalii; nempe cujus generatores uM 

Solutio. Per n deſignetur Ordo Serici Numeratorm 
in Triangulo Arithmetico, & ſit p differentia in 
ordinem Numeratorum & Denominatorum, & per 
deſignetur numerus terminorum quorum ſumma 
quirt 


* 
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quiritur. Tum ſi Denominatores in plurium dimen- 
fionum quam ſune Numeratores, Summa exhibebitur 
formulam. primam- ſequentem ; ſi dimenfiones 
Numeratorum plures ſint quam dimenſiones Deno- 
minatorum, * exhibebitur per formulam ſecundary. 
Formula 41. 
u+2=1 -—— Ms n — 
—— mT e 
2 221 48 Oe. PS rag omg 1 


+1 * 1 — 1 3 De. 1 - 
E. 2 ' ihveniehdum ſit u. ſex: primorum 


terminorum Seriei — —E 2 57 = ERA OT. - 


ubi Numeratores conflitutne: linea quartam, - Deno- 
minatores conſtituunt lineam ſeptimam in Triangulo 


quoniam dimenſiones Denominatorum ſuperant dimen- 
| ones Numeratorum, dabitur ſumma per Formulam 0 


1 — 
11 TI 


L 12+ b e + Se. ah 


termini be, cerminorum Seriei . reeiproci· Sunt 
itaque 1 7, þ—= 3 Ho! 6, adeoque per formulam - 


| 1211,10-9- 
4 deundam flmma fit — = . 1 FN 224. 


| Scholium 1. Formulas in hac propoſitione exhibitas 
ante biennium communicavi cum Viris celeberrimis 
Moivreo & Bernoulliis. Facile autem derivari poſſunt 
ox ng in * I. traditis- Sit exemplum in Se- 


ne priori = * i + Ge. Pet * 3 loco 
Ter- 


Arithmetico. Sant itaque 1 = 4. = 31 q=6; & * 
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ries mega fe fr. u6qus dona Pane 


mulam jam exhibetur. * 5 


mulæ. Sed in caſu formula kecundz ſumma 
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1 x, 2, 3, 4, Ce. & | ſigniſie FUnite, ou la differens 


4, exhibetur per formulze partem * . 
caſu fit 
2+: 


* 
« ebener eſt —— 2 7775 — 
: WR, ad 1, x 2 X . 7. 
„ e 1 ow: ci On demande done 
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 Terwiai in Sex hae, exhiberur Terntlyns'per formula | 


e 


5 p 4 TT 
ſumma Seriei delten à termino illo enhibetur pet 
„ 
—— oque pro ſumpto . 
formulam 27 f "+ ; dec q pr ? P 0 $$ 


ſex terminorum fit 3 an omninò ut ber for 


2. In formulà prima ſumma deriel i in infvicum. 8 con. 


tinuatæ eſt n evaneſcente jam parte altera for 


bc > 


infinicum quid, cujus ſpecies, reſpectu numeri Infiniti 
* WE. in h 


Xn—1 Ln 1 rA K 
De hujuſmodi Seriebus in Legen dark menſe 


Mas 17 16, fic ad me feripfit Vir. HE D. Teedbnitin, 


quem magno Scientiarum damno nobis nuper ereptum 
lugemus. ll me ſemble qu autrefois jay auſſi ſomme 


* „ quelques Series ou ſuirres comme 1. + 4-L+1 
% +2 LES Js 9. Le terme de cette ſure exprin 


Wc 


£6 


D 2411 * DD 


40 la ſomme d'une ſuitte donnec, dont un terme ſoil 
1 
E $F3/z+ 2 |! ou & ſigniſie les nombres naturals 


"66 


des x. Suppoſons que le terme de la ſuirte or 
6 my: . matri 


10 


N 


_— 
- 


1 

13. 6x donne la ſomme des == 

1 . xX I. 2 
NE 7 5 | 36 2 5 
W 3,4, 2., 7 bs Sc. Series ſummatrix, caſus ter 


1 


Ws - 


ET EE =5a 35 +3 @parconſequenc 


£6) 


| 'matrice demandec ſoit ,—= — 272 55 Or Diff. 5 = 


— 2+ 229 = LEST: fddo ben 


& 4 m d x = ml; done ha Difference de 3 eſt — _ 
_nfil. 
m F 2m nlx * E nnll Maintenant il ſaut faire 
|  mmlx + mull | e 
1 T7 9 A -mfll 
mmxx F2mnlxFnnl mmax + 3mmix-Fammil | 


- mmlx mull. 


ceſt a dire, il faut identifier ces deux formules, ou la 
donne eſt Multiplièe per : donc egalant les 


mm 


termes feſpectifs, puiſque les x x conviennent, on 
aura par les x, 221 m— 3m, ceſt adire il y aura 
m n, & pat les abſolus on aura » ue n 2m m, 
* ce qui donne encore ; done Fidentification 


reuſſit, & nous pouvons faire »—=m=l—1, & 


f= Ii (car 7 demeure OR & le terme de la 


ſuirte ſommatrice ſera — 


EDT OE UE WER WOE . •²²mm]“• . ITT Tad Cold tab bet cps. 


255 145 > 42 +4 LE ; ha Series ſummanda, C thn 


10 
Jus terminus 


"ITT TEST" TER 


Nnunnn 


9 


car diff. — donn : 
2 e 


ben ſervir aux ſommations, les 5 termes, par 7 de 


— 
a - * — 2 — 8 * Sx * AY * — — 4 — 1 — * * w 
X 4 - * a bd. - » 
* 2 GI TP . 2 —— ig 0 — 
- K — . 
_ - \ 
X * 8 4 - of 
6 af - * — — * 
2 88 * 1 — 3 AR pn — >» - a = WY = : "_ LA - © 27 —— * 
: * — N —— — — 
3 — OILS, Ps * .. ———— —_ — — 8 * — * = = —_— 3 > _ 2 — — PR — 2 — — 
_ . = - _ - — = _— 
aa: * - _ - = : 
— = _ — — - i _ \ _ _ W * 
o - STS Is — ” * 4 n = 4 
- _— - - _ ® 
* 5 = _ _ = = 
- —_—— 4 — — __ \ by LT 424 _— - > - = 
. — * - : = _ — =” S 
_ WV —_—_—— = = = = a — — — - 3 — 


2 2 
+ * - - 
— * 


Ss — e — .  —--- - =» 
—— 
. = =_ 


46 


* 


40 


| 3 , 20 
la ſuitte donnèe feront . 3 => 
ment la ſomme des termes juſqu'a quelque terme 


nie, x devient infini, & 


* 


6 


15 


— 
* 


Et generale. 


X | 


A 


- 


& X TI IT TINTI. 
— 3-: Et pour la ſomme 


excluſivement, ſera 
e ee e 
de la ſuitte entiere a l inf. 
88 | 
x +l 


=6: donc la ſomme 


de toute la ſuitte eſt 6 3 23, comme vous 


avez trouve. 
* Cette methode e 


ſt le calcul des differences ap 


pliquè aux Nombres; & il faut vous avouer qu. 


vant que de Pappliquer aux Figures, & meme avant 
que d'avoir ere Geometre, Je le prattiquai en quel. 


que fagon dans les nombres; ayant trouve encore 


jeune gargon que les ſuittes cont les Numerateurs 
fuſſent des Unites, & dont les Denominateurs fuſſem 


les Nombres figures, comme Triangulaires Pyrami- 


daux Oc. etoient les differences 4a, 1, zee, G 


* multiplices par les conſtantes de la ſuitte — + + 


+= + &c. | & par conſequent ſommables. Mais 
quand je devins un peu Geometre & Analyſte, Je 


vis qu'il y avoit moyen de venir a bout de telles 
ſommations par une Methode generalle, autant quii 
* ctoit poſſible; & que le calcul des differences eſloit 
* encore plus commode dans la Geometrie que dans 
les Nombres, puis qu'il y a plus d'evanouiſſements 
& que les differences repondent aux Tangentes, les 
ſommes aux 


Quadratures. Cette methode generale 
de chercher la ſuitte ſommatrice de la ſuitte donnc:, 
quand elle eſt poſſible, reuſſit toujours, quand le terme 
de la ſuitte donne cxprime Analytiquement 14 
point la quantite variable enveloppè dans une racine, 
ny entrant dans lexpoſant; & alors, on peut tou. 

7 — jouts 


n 
«4 jours determiner la ſuitte ſommatrice, ou prouvet 
qu'il eſt impoſſible den trouver. Et la choſe reuſſit 
« meme bien ſouvent, lors meme que la variable en- 
& tre dans I Expoſant. Mais comme il y a quelque- 


fois des Quadratures particulieres de quelques por- 


« tions d'une Figure, dont ou ne ſtauroit donner la 


© Quadrature generalle ou la Figure quadratrice ; de 
« meme on peut trouver quelquefois la ſomme de 
toute la ſuitte, ou d'un certaine partie, quoy qu'on 


c 


ne puiſſe pas trouver la ſomme de chaque partie; & 


ww 


1 


* 


dont on neſt pas toujours le maiſtre, noſtre Analyſe 
8 © neſtant pas encore portèe a ſa perfection. 


Prop. VII. Prob. 


Invenire ſummam Seriei cujus Numeratores conſti- 
tuunt lineam quamliber erectam in Triangulo Arith- 
metico Paſchalii, Denominatores vero conſt ituunt li- 


neam quamliber tranſyerſam 


= Solutio. Deſignetur ordo linex erectæ per p, ordo 
E linez tranſverſz per q, & ſir m aggregatum tot termino- 
mm primorum in linea ereta ordinis p + q— ti quot 
lunt unitates in J — 1, atque (ſumma quæſita erit 


r 


5. Z FI. Ce. y 72 = 


10 F 


Ex. 1. Proponatur Series — ＋ + 2 ＋ - 4 3 


Ubi Numeratores conſtituunt lineam ſextam erectam, 


| Dcnominatores occupant lineam quartam tranſverſam. 
| in hoc itaque caſu ſunt p—=6, q=4, p +q—1 =9, 
]— 1 =}, adeoque w —1 -- 8 ＋ 28 = 37 4 e. tribus 


terminis primis lineæ nonæ erectæ. Unde fit ſumma 


1 — 3.212 
6:7 .3 56. 


8 quzſita 2* — 37 x 


| Ex. 2. Conſtituant Numeratores lincam centeſimam 
erectam, & ſint Denominatores Numeri Trigoniles, qui 


ccupant lineam tertiam tranſverſam. Tum erunt 


alors il faut avoir recours a des Methodes particulieres, 


, 


8 ® hy = — 
— *. > 
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2 — 165 x — 


triente tertii, quadrante quarti, & ſic 
 Juſvis erectæ ordinis ? mn n Paſchalii, 


Sie v. gr. eſt - _ FE? WP * * 


ſigna ſunt alcernatim + & —. 


pliciſſimar - . DE 


neam ſeptimam erectam, Denominatores conſtituunt 


tima crea), fi pro Serie Denominatorum ſumantur 


Denominatores excerpuntur ex linea tranſvers4 ordinis 


i 
q | 
1 
{ 
. 
THT Iþ 
[ 
44 11 
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"x f 
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nnen 
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p e 
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—T00, q= Js 9 — IOL atque adeo ſumma quæſita fit 
Eid: | 


16 


100 . 16e 


Cor. Si f=2, formula fit ==, „ qua exhibetur ap- 


gregatum primi termini, uni cum. ſemiſſe ſecundi, 
porrò, lineæ cu- 


i: == 40 
= 10 —. 


2 


Prop. VII. P rob. 


Invenire ſummam ejuſdem Seriei, quando terminorum 


— 


Solutio. _—_ queſira exhiberur per formulam ſim- 


* RP 
Ex. Invenienda ſir ſumma Serici © 1 ag — 


: 23. =” i 


495 1287 Tt 3003? 


ubi Numeratores conſtituunt lh 


nonam tranſverſam. In formula iraque wo p & 4 {crip 
tis 7& 9, fir ſumma = | 
Manente cadem Serie Numeratorum (nempe linek ſep- 


ſucceſlive lineæ „ * * 4*, Cc. Summæ 
„ 

. —, C. quæ fic poſſunt ſcribi 

3 28 84 210 

— — | "Y $ n 

D Sc ubi tam Numeratores, qui 


ſeptimi. Idem eveniret ſi loco ſeptimæ, Numeratores 
conſtituiſſent aliam quamliber lineam erectam ordinis p; 


Summz quippe oricentur ex applicatione terminorum 
lines | 


”_y 
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luer tranſverſæ * ordinis p ad terminos proxi - 
me ſequentes in eadem linea. | | 
Propolitiones hz duæ noviſſimz potius elegantes ſunt 
quaàm utiles; quare For mularum noſtrarum demon- 
ſtrationem Lectoris ſolertia inveſtigandam relinquimus, 
ad Propoſitionem ultimam jam properantes, quæ ter- 
tiam continet Serierum ſpecicm, ob uſum multiplicem 
facis inſignem. 6 


Lemma Fe 


NO P 


Sit Series quævis T 3 55. Cc. cujus termino- 


mum Denominatores conſtituunt progreſſionem quam- 
liber Geometricam h, , h*, , exc. Sint etiam Nu- 


meratorum primus A (= MA, pi ima differentiarum pri- 


1 marum B, prima ſecundarum 0 9 D. 


quartarum E, & ſic oro 3 & ſint - Lad 2 
| reſpects, aggregata, Uaius, Duorum, Tien ua ; 
| AO 


mor, vel plurium terminorum Seriei 5.55 BY &c. at- 


aue ſine Numeratorum primus (==). prima diffe- 
rentiarnm primarum prima ſecundarum c, prima 
vertiarum 4, & fe porrò: & fit þ — 1 = = 4. Tum ip- 
borum 4, +, c, 4, &c. valores erunt. 
= 3 

0 17 :8- 

| = pb 5 ab84bcaD 

1 porro. 

. Demonſtratio. 


Satis conſlat elle a = = - = 1M. 
P 
E 5 - - I Ge. Num: on M, N, 0, 3 


— 0 O Q-O-” GC. 


ee. expreſſis per 4 


=. -*+ IA B. 4 
y= FÞ+h+14+h +2 = B e ce 7 — 
FFT 14A TFz „rst | 


„ ＋ 5 


tia vel prima, vel ſecunda. vel alia quzdam detur, 


0, P &c differentia prima B, erunt c, d, c&c. in . 
tione continua Geometrick 1 ad J; ut conſtat per ip- 


ſorum valores 3% ANB, 44% B, E ex 


Ge. quæ hoc modo evaneſcunt, idem eſt ac ordo 


11 

Ih; 

1 

: * ; 

Ne 

4 I 

43" | 

1 7 
4 

Til b 


Geometrica. Sic ſtB OSC 0 erunt b, c, d, Ct. 
in Progreſſione Geometrica; ſi Cc =D ad. erunt 
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terminos 2242 FE +C 4+3 3 +3C- 
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— 


* 3 . * _ 5 * * 2 by - p y . ö * wn 
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[es nn 


St. Unde colligendo ſummas rerminorum, inveniuntr | 
. Numergtores * 8, 7. Ty ws . 
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* > * \ „ 
a | | / 
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o W * 
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1 — 1 * N | ; 
" — — N 5 * 
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1 - _ 
% 
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ec. 
Unde famends differentias fiunt 
2 — Ae B 5 
„„ 


& ſic porro, ut in Propoſitione exhibentur. 
Cor. 1. Si Numeratorum 1, N, O, P, &c. differen- 


terminis omnibus poſt primos aliquot in Serie A, B, C, 
D, &c. evaneſcentibus, Differentiæ b, c, d, &c. tandem 
incurrent in Progreſſionem Geometricam in ratione 1 
ad 4. Exempli gratià ſi detur Numeratorum M. N 


iſtentibus CDS OSD Dre. 
Cor. 2. Ordo autem primæ differentiarum B, C, D, 


* vel b, vel c, &e. unde incipit Progreſſio illa 


c, d, &c. in Progreſſione Geomettiel Et ſic porrò. 


Lemma 6. 


liſdem poſitis ſit » terminus unde incipi Progreſ 10 
— in Serie differentiarum 5, c, d, Cc. & pet 


p+1 


B. C, D,. Ce. cransformantur in 


4 
* % 
- # 
1 9 
F is 
, <2 


4 


We 674 ) 
4 
EY 1 bectnerr odo Termini in Serie 2 7 5 44 *. 


G Tum Terminus ille deſig nabitur per fraQtionem 
cujus Denominatore exiſtente br MY Numerator eſt © 


9 3 : 5 — 45 7, 


<1 1 47 ff po! 7 'p 3 Yak 72 | 


nempe per 2 Ike Sadie differentiz effi 
in Serie B, C, D, Ge. ut & Numero terminorum 
bp, &c+ item terminorum — 1 — qp, Cc. 

Demonſtratio. Per Lemma 1. Termini iſtius Numera- 
tor exhibetur per formulam 


abp Tes. L= —— ap hs. 15 0 
ſubeunte vices x in | Lenkmwte iſto) =. 
Ergo ſi fit, ex. gr. 1 = 2, per Lemm. 5. Cor. 2. erunt 


c, d, Sc. in ratione continua * ad 7 Numerator ita- 
que in hoc caſu eſt 


| OE OT 
| * 8 6 rermin Was 
: +eqpxb= 


Qui As termini 1 1 q 5 e Series qui e . 
primitur binomii 1 + q dignitas 1 + q* . Ergo 


productum * æquale eſt ow ? —=I'— 4 Pp; adeoque te ter- 


mini c p x © = +cqpx = xt + . = = 


| Th 
Xh? —I—9P: Quo padto . fit «+ bp 


+= 1 = 4p, exiſtentibus duobus terminis 4p. 


ut & duobus —1T1—4/p, juxta ſenſum Propoſi itionis, 
quoniam 1 2. Arque cadem eſt demonſtratio in aliis 
alibus, De Denominaroce vero per ſe ſatis conſtat. 


* 
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; Prop. IX. Prob. 


Invenire ſummam quotlibet terminorum Seriei cu. 


juſvis 1 1 5 IL Tp Sc Ce cujus terminorum Denoming 


rores conſtituunt progreſſionem quamlibet Geometti. 
cam h, E, I, h, &c. Numeratores autem ſunt quan- 

titates differentia aliquà conſtanti gaudentes. 
Solutio. Sunto Numeratorum , N O, P, Gr. pri 
. mus 4, prima differentiarum primatum B, prima le. 
eundarum C, prima tertiarum D, & fic porrò; & (it 
ipſorum 4, B, C, O, &c. numerus u, atque — 1 =q, 
Tum fiat i= (=). b—b4+B c = A HA 


0 48 F P gp ſint 
' tot termini 4, 6 1 4, &c, quot ſunt unitates in 1 —— l. 
1 IT erminorum iſtorum ultimus dicatur 7 que per p 1 


MN on 
T: r i 3 Ge. quo 


rum ſumma requiritur Dico ſummam illam exhiber 
per fractionem, cujus eee exiſtente 5%, 
Numerator eſt 


— 
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a 4 3 * 

— * * 3 
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 Demonſtratio Nam (per Lew 6.) per hanc To 
repræſentatur terminus ordine p ＋ 1 Serici — 75 55 5 
S - 25 E | 
a, Cc. qui terminus (per conſlructionem Lemmatis 5 


æqualis eſt 1 terminorum numero + 1 1 Serie 


OP 
propoſite © 5 F FP 7 A&D. 
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Ex. 4. e ſit e novem terminorum Se: 


16 
* 1 1, ae 38 Rug 1 
Co, DS Ce. adeoque n=2, (quoniam ſunt duo 
4. B,) Hine fit a (=4)=1,b(=hA+B—2x1+1) 
=}, I 2 XI T2 XI O) 
=4=0, Ad eoque per formulam fi ſumma — 


? 


C. 
$4 


Ex. 2. Quzratur ſumma fex — Seriei 1 X3 
＋ 3X7 PG X35 ＋ 10 X3*+15 axe 
In hoc caſu ſunt h = —; 2 7 2 p 21 = 6, 1 = 5. 
== 5 2 8 DSO == EN. r 
g. mme, bar 3 T2 S 2 + =. 


| \ 3 = 2 2, #2 27 — * 4 17 =#. Unde funmague: 
dia fir — = 15755 tre 3 
1 + Dos ——— 4 e 
| . F 
a Cor. 1. Ejuſdem Serici, a termino primo T in infini- 
tum continuatæ, ſumma e per formulam im- 
4 B : 
liciſimam — —= = e. 
n a 5.— + ppp + = + == 
/ Cor. 2. Si h=2, Serici totius in infinitum continua- 


e ſumma habetur ſola additione terminorum 4, B, 
| C, D, &c. Et hac ſumma cadem eſt ac ſumma linez 
| erect reſpondentis termino primo , in Triangulo 
| Arithmetico, cujus lineam tranſverſam occupant Nume- 
P p PPP latores 


2 
: N ”=y N * — _ Wy 4 * * 3 6. . jg 
4 . —— P "ES > * mY 3 = —— 1 * 1 * 8 5 , \ _ - 
—— 4 Mom oe a 87 s _- £ IE 
l an * - + ww ” * 
—— — —— — — — 9 — — — — 3 — — pas wt - 
ate. - — "? — ©, : = - — D ——— — — - — — 
Me — — 
0 _ - - 
< ths "_ 6 - TS .,*- F440 8 - b . 
= T” * 4 of * 4 , KI _ * 1 LY 
— = hy - 7 8 2 p 2 — — — 
, G v ” 2 =_ b — 5 - 
4 . bs x w 2 — 
7 4 — — a 5 25 5 — N 
8 * | , A " —_ . _— . 
- * * * a m l Page - 
2 27 wo * 
% r * 8 K 7 7 4 


> Sc 


x 0 
YN | 
1 

3 

* 

: 


n 
— = — Þ 
— 2 Om——4 2.4... 4«c4c OO —— _—  ——— — — 


| 2 =2f= 
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ratores M, N, o, P, &c: Quod facile conſtat ex con- 
templatione Trianguli. Si itaque fuerint M. N, O, &. 


* mn. cujuſvis ordinis 2, ſumma Serici — 3 
4 17 8 *. + &c. h erit Numeri binar 


gta l . Sie Series -+= Tr * 16. Sc. = 
2 1 1, ut vulgò notum ; Serie e 424-4 


F r +3 N ＋ . 


4. & ſic po 
Scholium. Celeb D. Jae. 3 in Tractatu ſo de 
Seriebus infinitis, ſolvit illud Problema. © [avenire 
©. ſummam Seriei infinitæ Fractionum quarum Denomi- 
* natores creſcunt in Progreſſione quacunque Geome- Þ 
1 * trica, Numeratores vero progrediuntur vel juxta Ny. 
©. meros naturales, 1, 2, 3, 4, &c. vel Trigonales i; 
& © 3, 6, 10, Cc. vel Pyramidales. t, 4, 10, 20, &&. 
aut juxta Quadratos- -I, 4, 9, 16, &c. aut Cubos 1, 
* $, 27, 64, &c. eorumve mulriplices.” Ipſius ſolu- 
tionem conſulat Lector- Aliam vero, & quidem mul- 
to generaliorem invenit D. Nic. Bernoulli illius Nepos 
eamque ( poſt quam ei hæc miſeram, ſed ſine demon. 
ſtratione) mecum communicare dignatus eſt, in epiſtoli 
data 18* Septembris 1715, miris quidem inventis refer: 
tifſimi,  qualibus me crebro dignatur vir Doctiſſimus 
De hoc vero. Problemate fic ſcribit-. Pour la ſomme 
d'un nombre determine » de termes de la ſuitte de 
« voſtre Theoreme 7; [C orollarium ptimum eſt hvjus 


1 
Propoſirionis] Jay trouvè cette formule 5 28 * 


8 i 1 1 1. S 2 = 
= 3 == m—l 6 mera — 


Wh — * 0 le ou les Lettres A, B, 6 FT marque 


« fe 


2 


g_—_— —ů—ů— 


1 
les Coefficients des termes immediatement prece- 
dents. Et en mettant dans cette formule p ＋ 7x 

pour , „ pour , & en multipliant tout encore 
„ par e, on a la ſolution de voſtre Prob. 

IX. Et me monuit Vir peritiſſimus banc ſuam 
formulam generalem in noſtram particularem (Cor. x. 
hujus propoſitionis) migrare quando n o; quippe 


2 OWNS ST, 13 ym | 5 


pectu ipſorum 9", A, B, C, Cc. adeo ut Series in eo 
alu = * — Tt =; © 9 8 


m 
3 ny | aA oy | 
nino coinc dit cum noſtri — = : + == Ji + 


Ge. 15 3 Eo 

Adhuc aliami hujus Problematis ſolutionem, & quidem 
ab hiſce admodum diverſam, invenit D. Taylor ope 
Methodi ſuæ Incrementorum. Viri doctiſſimi rogatu, 
ad eum miſeram formulam meam ſecundam pro ſolu- 
tione Problematis IIs, item formulas alias ſpectantes ad 
Propoſitiones tertiam, quartam & quintam, ſed ſine de- 

monſtrationibus: quippe non dubitabam quin Vir acu- 
tiſſimus, atque ipſe Methodi iſtius Incrementorum In- 
ventor, hiſce, vel ſaltem paribus inveniendis par eſſet. 
Reſeripſit fe harum ſolutiones inveniſſe, & ſimul alia 

quædam communicavit ad hujus methodi profectum 

multum facientia, quz jam noſtro hortatu inductus hil- 
es ſubjungere dignatur. I 


— — 
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APPENDIX 
Qua methodo diversa eadem materia tractatiy 
Auctore Brook Taylor, LL. D. N. 8. Secr, 


Y Ortatu. Viri Clariſſ. cui nos innumeris officiis de 
1 vinctiſſimos eſſe libenter fatemur, ſequences jan 
Propoſitiones exhibemus, quas quidem in aliam occaſo 
nem reſervandas eſſe decreviſſemus, ni æquum viſun 
fuiſſet parendum eſſe imperio amici qui, dum Propoſidio 
nes quaſdam præcedentes ſuas olim nobis inveſtigan 
das propoſuit, earum inveniendarum occaſionem dedit 


Deſinitiones. 

1. Quantitatis cujuſvis variabilis valorem præſenten 
deſigno literi ſimpliciter ſcriptd, ut x 3 valores præce 
dentes diſtinguo lineolis eidem literæ ex parte ſupe 
riori poſitis, ſequentes lineolis ex parte inferiori ſcrip 


VVV C TO : : 
tis. Ut vi hujus Definitionis ſint x, x, x, x, x, ejul 


dem variabilis valores quinque continui, exiſtente x yz 


lore præſenti, x proxime præterito, x ſecundo pratei 
ro; x proxime, atque x ſecundò futuro. Et fic de alis 

| e ns PORES 2. it | | | I | | 
Ad eundem modum ſunt interpretandæ lineolæ Cut 
| 3 


1 | 1 8 | 1 1 Th 8 | | fe” 
incrementis apponuntur. Sic ſunt x, x, x, x, x, ip 


"0 - 90 2m 


ſius x valores quinque continui; ut fit x incrementun 
| N oP IT | 'r 
ſecur 
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ecundum ipſius x, ſir x incrementum ſecundum ipſius 


x, Et fic deli ir DLL 92 5 8 | . 
Cor. Vi hujs Dehnizionis, x ee. eg 


ou 


22 


211 


„ „ 


5 TY venit ut variabilis quantitas, pu Ita x. 
ſpectanda ſit tanquam Incrementum, <jus Integr e de- 
go literà inter uncos [] inclusa. Iſtius etiam Inte- 
gralis x] Integrale (vel ipſius x Integrale ſecundum,) 


deligno numero binario uncorum priori ſuperimpoſito, ; 
2. 5 


ut LJ. Iſtius etiam [ntegralis lutegrale (vel ;pſius x. 
lntegrale W ad eundem modum deſigno numero 


ernario, url J. Et ſic deinceps Unde vi bujus 


Definitionis- conftirunne- Fel; TY fx], * Seritiny + 
terminorum, quorum quilibet eſt un 8 ? 


| een incrementum n ut ſit [x] = = kel. 


| * Za ” 


1 


Fadi x vex Maltiplicstione duorum yariabilium x & | 
!, incrementum eſt * v 8 * v. 


Nam auctis variabilibus per propria incrementa, fir novum 
— five x = x + * XV, 
Fd 4 x9 + x v (pro a Eg ſeripto f per Def. 1.) 


entun 
ſecur i 


ye eames priori produdto x 1. reſtat Inerementum 
* Y. 


1 


Qqqqq © Prop. 


_ Co) 
Prop. I. Theor, - 
Ejuſdem Facti x v Incrementum, vel primum, vel ſe- 
cundum, vel tertium, vel aliud quod vis, eujus ordo de- 
ſignatur per ſymbolum u, exhiberur per formulam hane 
generalem 


& TA. x v+ #3 * 
N | "Ty 
„ cr. 
mh, 2 


A—,3 


—— 


— mas 5 SES — 4 — — — 
1 -- 
== — x; — —— 1 . _ 
— : 2 — ” 8 . 
m — = G - — — 
© * — - 


ite Rong te men 1. en 


rum numeri coefficientes r, u, 1 * „ * _ X = 


Sc. ijdem ſunt ac in binomii dignitate », 2 Numeri 
n,n—1,n—2, #—3, &c. ipſis x infraſcripti de- 
ſignant numeros puncterum quibus definiuntur Incre- 
menta. 3 Lineolæ , „ „, Cc. ipſis x infraſcriptz, 
interpretandæ ſunt per Def. 1. 4”: In quovis Termino 
numerus punctorum ipſis Xx & V ſimul infraſcriptorum, 
eſt x. Sit v. g. 1 4: tum per formulam, ipſius xv 
incrementum quartum prodit xv+ 4x v -G 
Fa San 8 


„ 33355 


3 
5 
oo 
: | 
5 *. 
1 1 
1 
1 
x 
; . 
1 
5 z : 
bs a e 
# , 
{ 9 


ls 
1 
by 
- 
1 
: G Ti 
+. 
- 
1 
: | i4 
. 
, 
1 
17 
14 
© 


Theorema hoc generale demonſtrari poteſt per [n- 
ductionem, incrementis continuò ſumptis juxta formam 
in Lemmate præcedenti traditam. Sed & collect 
farma Seriei ex hujuſmodi calculo, Theorema etiam 
demonſtrari poteſt per Methodum Incrementorum, ad 
eum modum cujus ſpecimen mox dabimus in demo 


4. * # A . 
P 
- * 
FL” 2 — . * 
— 92 808 - hs 
bs + 1 


ſtratione Propoſitionis tertiæ. 5 
Prop. Il: Theor. e 
Ipſius x v Integrale primum [ x v] exhibetur per Sc 


rim (x]v—[x]v+[x] v=[x]v 66. 


Series autem ita terminatur, ut fit [xv] = [*])" 


9 T—_ 
— n= [x] EEE 


| Nam ſumendo incrementa reſtituitur propoſitum æ v. 
Cor. 1. Datis — ex iſtis [x ], [*»v] Ua * 


aut tertium. Item datis rribus ex iti L* [x], 
[x0], [7, x]vÞ datur quartum, Er fic porrd. 


Cor. 2. Si * o, datur [xv] ex dato ow 87 


0=0 datur [x9] ex datis duobus [x], & E J. Si 


v o, datur Iv. ex datis tribus L-. * fob 


Et ſic porrò. 


Ex. I. Sir exemplum hujus formulz in inventione In- 


* 
tegralis ipſius ee. dato nempe 25 atque exiſtenta ö 


Ha 8 


v=0, qui caſus eſt ale propoſtionis ſecundæ 
aus prxcedentis [ Der Monmort. Facto i itaque 2 


- fun [x]= 


2 2 
00 " 


Fa. wi 
uque [x ] = F ee Unde per formulam 


. 


fit Lv]. hoe elt 


K KE 368 5 
1 =o 

UV 3 
— — 5 — 22. 


1X 32 22 1 


11 
5 
N 

[ 
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— — — — — 
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: 2 x | r % # ws a - 
— - — + * - = — k —— \ * 5 = - 6 U o yy \ \ a 
— — - — a Y a . id 4 
. * 4 
+ - & - r _ 6 * » - — *_ — 
— 3 wt — — - 2 — « be — — — =—_ ky by l - 
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_ _ — . * - a a ” hd 
-> 2 4 L - _ - — — 5 
85 — — * — _ = "OP, — 
2 — = — -— — — l % » = 7 . - . — _ 
LS \ "> 2 2 
— — 2 2 2 — q i — — __ - +4 T a 
A . - — ® - 
* 2 tb l - —— g - - a” I” * ” * - 
- l = 4, — Bu N o ** i _ =_ ” - bs —_ 
- > > h 9 — ws 1 = 9 * 8 * 4 
- . 1 G a * — = >< 4 
> — CS — — — — ow . S > =. = — — _ - t. 
— — —— - =_ 
— — — — — 7 4 — — = _—_ © —_ - — — = 
— - — 3 — — - — —— \ « — — * 2 N 
— By —_— — 
= 82 " - = 1 
= . — r * 5 o * — — , 
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. — — — 2 Ws © 4.6 woBW 5... - - 2 © 
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«+. 2 
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5 2 F _ - - ö - 
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ng 
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= ju 
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OY 


— 4 . 1 
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* _ — 8 2 
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Ex. 2: Sit aliud exemplum in inventione Inte. 
gralis ipſius 14, ubi eſt r, atque datur , 
Tum pro x ſumpto 4, & pro v ſumpto », fit l 
hoc eſt Sax, ſeu 1 95 r 


atque 1 - — ; Regrediendo _ at loten fi 


. item P £] ===> = item F ] — 
_} - & * Porrò. Adcoque (deem far fun 
_ = Wy -j 1 


hy nt exemplo e continetur a Punks, A 
quo agit Do de Monmort in Propofitione nona. Coin. 
cidit autem formula cum ea quam exhibet ille in 
 Corollario primo ejuſdem Propoſitionis. 
Scholium. Poſſunt etiam ex hàc formula alii deriya: 
ri. valores Integralis quæſiti, pro vario modo quo in- 
terpretantur Incrementi propoſiti factores. Sic in ex- 
emplo ſecundo integrale _ # 4* exhiberi poteſt per 


1 Sl: 

| tormulam 1 — 47] ＋ 4 — 1 418 ] 
— &c. pro x nempe ſumpto u, & pro v » ſumpto 4. 
Sed de his fortaſſe alia oceaſione fuſius dicemus. 


Prop, II. Thaw: | 


Ejuſdem x V 6 vel primum, vel ſecundum, 
<P tertium, vel aliud quod vis cujus ordo deſig natur 
ſymbolo u, exhibetur per en in hk forms gene. 


2 


rali prodeuntem [xv] = l . [x] 5 ＋ 


** 


Collectà forma Seriei ex Propoſitione præcedenti, 
Ceelficienes 1, — Ei. n e, G. 
ſic nnn per Methodum Incementorums Pone 


n+1 
1 = Als Jv+ B[ *] „cle! 4+D[x he- 


Tum tio „ incremento ſuo = i; atque ipſis 4, B, 
c, D, &c. incrementis ſuis contemporaneis A, B. C. P. 
Ge. ut jam evadant n, 4, B,C,D, „Ge. niet novum 


* N 


Integrale ( quod af elt iphius | [* v ],) 151 
Ax 1v+B L* Jv +C[x]v * D [ J + Ge. Hujus 


itaque Incrementum primum 3 debet cum In- 
2 run! _ — ergo * incrementis, fit 


BuÞ: - Cn+ = 
l. „st- Il: Irie HN 


. . ＋ 7 1 


idem ac Int 
mologos int 


rale prius poſitum. Traque rerminos * 
ſe comparando fit 10 A = d. Unde eſt 


4 datum quid. Sed ubi 2 = ©, et A=1, ergo 
145 1. 2%. 3 = ＋＋A. hoc eſt B= BBI, ſeu 
= i——s Bas regrediendo ad Integralia, fic 


| :=—» Sed ubi a = o, eſt B o. Ergo a= 0, 
e B=— . 36. C=C+8B, hoe eſt C= ». Regre- 


Kerr on diendo 


— 2 5 

7 7. A = * 

— is ; 
— — 


= = 
* 
& - y — * 
— — — — —— —— — — — 5 Se q S — = _ 
J „ LY = 4 * = I — = 
— * 0 — tres — * —— — — —_ — — — — ——_ — — — - — 
” ha. > — — — — - — — - — 
. " 59 1» 


4 a . — 
- 8 
- © . _ - 
þ . 2 ” — 

— 2 — - 2 — 7 — 
— * — FER od — — . — —— 4 
* — — — 3 ⁊·* 
- 


S 
— 
— 

* 


— —— — 1 — 
— — * 
2 _ 
- 2 - 
—H WE a 
— .& — — 
— — 
* = — 
- 
- : "Be" L. 
— — 
- 


| wud . | | CS | TON nn. 
»=0, ſtC=0. Ergob =o, atque (= , hoc ef} 


wx 5. 4”. Ad eundem mod um invenitur D = 2 


1 X 3 
Coefiicientes. .. 1 


Propoſitione prima, cernitur ſingularis qua dam relatio 
Incrementa inter & Integralia. Ut enim in Arithme- 
ticà vulgari, Multiplicatio & Diviſio ſunt invicem ita 


_ affirmativum, Diviſio deſignabitur per Indicem cum 
figno negativo; fic etiam in Methodo Incrementorum, 
i Incrementum deſignetur per Indicem affirmativum, 
Index negativus Integrale ſiſtet. Sic in Propoſitione 
prima, fi pro # ſumatur Numerus binarius 2, per for- 
mulam exhibebitur ipſius x v incrementum ſecundum, 
nempe xv 2xv- xv; Sed ſi pro » ſumatut nume · 


rus negativus — 2, ut jam quæratur ipſius x V incre. 
mentum (ita loqui liceat) negative ſecundum, (quod 


præſenti: atque interpretatis inſuper ipſis x, x, , Cc. 


dunt formulæ Propoſitionum undecimæ aq duc 
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diendo itaque ad Integtalia fit C — +b. Sed ubi J 


nÞ1 n +2 


Et fic pergendo inveniuntur cæteti 


Scholium. 1. In hic Propoſitione comparatà cum 


contrariæ ut ſi Multiplicatio deſignetur per Indicem 


FS © 


idem eft ac Integrale ſecundum) prodeunt coefficien · 
res iidem ac ſi ſumatur affirmativè in Propoſitions 


per [x], [x I, [*], &c. Series fit omnino eadem ac 
per Propoſitionem præſentem prodit, ubi quzritur In- 
regrate nne ĩ 5 

2. Ex his autem formulis quaſi ſui fponte proce- 


cimæ Libri de Mechodo Incrementorum. Nam pro 
_ incre 


( 632) 

285 = 
incremefitis ſcribe Fluxiones, atque evaneſcentibus in- 
crement is fiant jam omnes x, x, X, x, Fc. inter ſe æ- 


it 46 


quales, atque migrabit ſtatim hæc Propoſitio ſecunda 
in il/am. undecimam, atque præſens tertia in illam duo- 
deciriam. Quod quidem cxemplum ſatis inſigne eſt 
Methodi New roniane, qua colligit ille rationes Fluxio- 


tium, vel ex primis nafcentium. 


Auadditamentum. 


NRæcedentium impreſſioni intentus dum Typothe- 
tarum erroribus corrigendis do operam, atque ca 


illud quo jam olim uſus eſt D. Jac Bernoulli in invens 
tione quarundam Serierum, ope Progreſſionis Harmo- 
nice cujus meminit D de Honmert in Scholio 6. Prop. V. 
pracedente commode etiam applicari poſſe ad inven- 
tionem ipſius Monmortii Propoſitionum 2, 3, 4, 5 , 
atque id genus aliarum aliquanto fortaſſe generalio- 
rum. Hoc in ſequentibus paucis oſtendiſſe, credebam 
Lectori non fore ingratum. - N 


Theorema. 


Sit Progreſſio Atithmetica p, p n, p 2 , &c. cu- 
MS termini ſinguli ſucceſſive deſignentur per «, & 
lunto b. c, 4, Cc. quivis multiplices differentiz datæ 
terminorum Progreilionis iſtius Arithmeticæ. Sint , 
5, CO, &c. Numeri quilibet dati, & conſtituantur 
11 C C 92 * 
RE quotYis =, e EP Sc. FB 
lucceſfiye ſcriptis valoribus ſuis p, p *, p -!- 2.2, Cc. 
ex 


Pro 


| occaſione in animo illa ſœpius revolvo, ſubiit Artificium 


num ex rationibus ultimis Incrementorum cvaneſcen- 5 = 


= Fay . 0 
8 
1 =_ 222 > — 
0 * „ og _ «6.4L a — — 
— r ——— — ok — — 
* Cc ® - 35 
— p _— - — . _ . 
py — = ad 
= — = - - —_ 


1 
= 
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ex barum fractionum qualiber, oritur Series Harmoni. 
c proportionalium Sic v g. ex fractione prima 2, 


p* 
oritur Series T Ty ” 71 , Oc. Dico quod aggre- 
gatum quotlibet hujuſmodi Serierum in -infinitum con- 
tinuatarum in terminis numero finitis exhiberi poteſt, 
fi. modo fuerit numeratorum A, B, C, PD, Sc. aggrega- 
tum æquale nihilo. Duobus exemplis hoc fiet mani 
feſtum. 


4 3 
Ex. Sint duæ tantùm fractiones DT atque = - * * 


exiſtene þ — 3 . Scribantur Series 0 ex his 
formulis ortæ, eo ordine, ut termini, in quibus ſunt 
denominatores æquales, ſibi invicem reſpondeant, & col- 
lectis ſummis terminorum homologorum, prodibit ag 
gregatum Serierum in terminis numero finitis, ut in 
calculo — videre eſt. iS 


4 4 4 

Fe 3 

4. 3 

— e = Serici ex —2 
PP N 


7 7 T 1 12 2 7 _ 5 * 0 * Ab Series 


1 3 
. Be. 2. Sint tres fraQtiones . =p = 22 exiſt · 
entibus h 2 1, 425, n A + B+ C= o. In 


hoc enn Calculus ſic ſe habet. 
4: „F 20 A 


er n + += Seriei ortæ er- 


N 1 + e. _ Seriei = 
2 


3 T » +3 * + - » — —&Seriei ex 555 
2 14 +B,4+B += 
7 7 8 Li PZN - Se. = Aggregac Jes 
| SM | | 


Uk 


(65). 


Ubi etiam — aggrogarum Serierum in terminis 


numero finitis, nempe — FE ; "+ 1 , ob Nume- 


tatorum — N D, & appregituet *quale 'nitiilo.” Et ad 
eundem modum demonſtratur Theorema i in aliis caſi- 
bus quibuſvis. 


Cor. 1. Ex his principiis derivari poſſunt innumeræ 


— 


Series in infinitum continuatz, in terminis tamen nu- 


mero finitis ds 


harmonicarum quarum aggregatum prodit in terminis 


iſtis in unam ſummam collectis, fit 


Seriei ſummabilis. Sint v. gr. A=, pane d 1, n= 1 
atque n * * C rr formulæ Serierum harmoni- 


carum erunt ;- 7 7 & ST. formula Seriei compoice | 


7 | Tr 
ſumnabilis erit - * 22 Tl Serie illa exiſtente = 2 


W 5 


1 


calculum in premiſſis demonſtrarum, erit — - + 77 


. 


. 1 


** PV —_ , Cexiſtente 4+ B +C=0, ut fir Se- 


ricrum aggregatum finirum per præmiſſa.) Tum for- 


mulis in unam ſummam collectis fit 5 

r BNE Nu Pe DL 1 BY 
— xxx+bxxþc : "TM KS BEL 

minis revocatis ad formam factorum x. * Xx £F +6, , 


; £3 ekt 


Fe i WB 
TFETITES he 8 
S (0 


. Sint a 2 2 formulæ duarum Serierum 


numero finicis per ſuperius demonſtrata, I um, formulis | 


— ec. arque ſumma os. per | 


EY 


| 4 190 3 
TOY bh tres ſormulæ Serierum tarmonicarum 


—— — — ah. — — — — ce — — — — 


6606) 


(ob 4 + Bj —— — fs 


4 * þb 21 


ob: Seriei N 5 . . Fradtions 


ad cundem 1 invenictur | fornanla Serie ſmmabil 


xx TN A 


XXX 


Et ſie pergere licet ad ſormulas adhuc magis compo- 


ſitas. 


di ſummabilium, quarum denominatorum factores ex. 


cerpantur ex diverſis progreſſionibus Arithmeticis, en 
iſtarum formularum quotvis in unam ſummam addi. 


tione, conficietur formula nova Seriei ſummabilis; 
Sint e. 7 formulz duz Serierum ſummabilium — 


* xx +3 


r 


aw” 


4 — ri I, 
72 N Gy ex Progrſions Ar chmerick ! ; 


fer forwals n nova. 5 2 ET + 2 vel, 1 
K + 3x3xÞ 2... 
A 


2& — IX AZ XM 

* XX T 3. Xx 1x — l 2K 
Cor. 2. Hine omnis Series in infinitum continuata 
ſummabilis eſt, cujus termini deſignantur per Fractio- 
nem, cujus denominatoris factores 

ia quälibet Progreſſione Arichmeticd, 


4 „0 - 


_ eſt multinomium, cujus 


toz per. * & numeros ade 


| numerator. autem 
dimenſiones ſunt ad minimum 


binario pauciores, quam ſunt dimenſiones Denomina- 
Nam omnis hujuſmodi fractio reſolyi poteſt in 


toris 


tot fractiones fimplices, quot ſunt dimenſiones (boc 
eſt, quot ſunt adtores) Denominatoris, quarum nume- 


ratorum aggregatum eſt niil. Sit 3 
ormul3 


X N 2 


Caf. 2. Et fi plures fine ſormulæ Serjerum hujuſmo- 


excerpuntur ex da- 


— 


oblata Lg * 3 XX X x 2 þ . Pont bane for- 


XXx+bx% *+exx+4 
A 


formu ula 
mulam xquari aggregato fractionum a 2 4 =; , + = D. 
47 T4 ; Tum fractionibus iſtisin unam fummam collectis 
feat Abed + 46d T Be—b=xd—bux 

+ Ad + Bxd—b+Cx4—cx xx xxx1-b 
LAFBFCFDxxxxFbuxFc applicatum ad 
FF , 


e x+bxx-+oxx+4d. 
Unde per comparationem tern rerminorum homologorum : 


fit Abe d Da, Ac 4+ BNC = x4—b—Þ, Ad- 
= D = A + B a 


Ae 
adeo ue 4 5 + 
” 5 ca” 55 e 


=—A—B—C, Quo * 5 


formula oblara reſolvitur in fraQtiones ſimplices - 7 _ 
ä 


1 — 
＋ 4 e * 4 — r 
rt dc XR 

| —A_ as. 

+ 7 "7 ex quibus ortarum Serierum 28 | 
— hoc * ſumma Seriei. orte ex bormuld- ob- 


aa =P = 


n tetminis numero ffnitis. Quod verd dimenſiones 
uumeratoris in formula oblat, debeant eſſe binario ad 
minimum pauciores, quam ſunt dimenſiones Denomi- 


uot hinc 8 quòd in reductione fractionum 
= | 22 
1 Y bog Pp 5 . quilibet numerator A,B, C.D, 


gucitur 


= * 2 0 _—— — —⅜0 = — — ——— OC 


— 


8 6688) 
ducitur in omnes denominatores excepto uno, nempe 
ſuo; unde prodeunt Numeratoris Dimenſiones unitate 
pauciores quam ſunt dimenſiones Denominatoris. Sed 
per æquationem A+ B +C+D=—=o perit altiſſima 
dimenſio in numeratore ; Unde ſuperſunt Numeratoris 

Dimenſiones ad minimum binario pauciores quam ſunt 
dimenſiones Denominatoris. Ad hoc vero Corollarium 
revocari poſſunt D. de Monmort Propoſitiones 2˙ & 52 
/ Cor. 3. Item oblati formula juxta Caſe 2. Cor. I. 
adhuc magis compolita, ex iidem principiis perſpici 

poteſt an ſit Series ſummabilis. Sint progreſſiones 
duæ Arithmeticz 1, 3, 5, Gc. 2, 4, 6, Sc. - Quarum 
- termini homologi deſignentur per x & z, & fit formu. 


la Seriei oblata vel (pro 2 


ee 
| SR , wants 
ſcripto x + x, & factoribus Denominatoris in ordi- 


a ＋ SX T* p 


- 


nem coactis — om ===, Pone formu- 
Tr 

{ lam hanc zquari aggregato formulirum — 2 b 

% 4 


———, Serierum per ſuperius dicta ſummabi- 

Fx IE. 
lium, ut (formulis his noviſſimis in unam ſumman 

_ : collectis) & CEELAINET 11 — fo 


1 5 x + * X T2 * K 73 
Del ee 
* * * ＋ XX EZ XX +3 K XXTI xx+ NAI 
Hinc comparando terminos homologos oriuntur xqu# 
tiones 3 Pa, 4P 22 =8, P- 2— y. Unde 
prodit æquatio 2 * —3B ＋ y o, qua definitur r. 
latio quæ inter coefficientes a, 8, »y intercedere debe, 
ut Series orta ex formula oblata E 
; r 

f < 


3 „% _ 
| ft ſummabilis. Ad eundem modum fi formulæ oblatæ 
Denominatoris factores excerpantur ex tribus Progre- 


nes Arithmeticæ, Coefficientium relatio definietur per 
tres æquationes. Et fic porro, Et in hujuſmodi for- 
mulis ut ſint Series ſummabiles, hæc inſuper obſer- 
vanda ſunt, Primo ut Numeratorum dimenſiones ſint 


a» & a” OY Os = __ cn ogy vo 


@ =o. 


nes Denominatorum, Deinde ut ex ſingulis Progreſſio- 


Js 


tot etiam Progreſſiones Arithmericas, ex quibus excer- 
puntur, eſſe inter ſe æquales. Præmiſſis attentius per- 
penſis, hæc obvia erunt. Ad hoc vero Corollarium 
facile revocantur D. de Monmort Propoſitiones 3 & 4. 


— 
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ſſionibus Arithmeticis, invenientur duz æquationes 
quibus definiantur relationes coefficientium Numerato- 
ris, ut fit Series ſummabilis. Si quatuor ſint Progreſſio- 


ad minimum binario pauciores quam ſunt dimenſio- 
nibus Arirhmeticis excerpantur ad minimum duo fafto- 


res Denominatoris. Denique, quod fi ſint duo vel plures 
ſactores Denominatoris inter ſe æquales, ponendum fit 


Scciety, at the / rinces-Arms in St. Paul's Church-Yard.. 
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: L a KF EAI, to 1 of the ir that may 
| aterhe from the Obſervation of the Moon's e N 70 
_ the Hyades, during tha three next enſving Teer. ; 
II. Solatio Problematis 4 Dom. G. G. Leibnitio Geometris Anglis 
| »  nuper propofiti.. Per, Brook Taylor, LL. D. & R. S. Seer. 

: UI. Extras of a Letter of Dr. Chr. Hunter, 44. D. to Dr. F. Wood- 
ward, M. D. & R. S. S. from Durham, „giving an Account of a 
Roman Inſcription, lately dug up in the North of England; 

with ſome Hiſtorical der, Chronological Remarks thereon. 

W. 4 new Genus of PLANTS, calld Araliaſtrum, 
which the famous Nin · zin or Ginſeng of the Chineſes, #s 4 
Species. Communicated by Mr. Vaillant Padua rater at 
the Royal Garden at Paris, to the Learned Dr. Will. Sherrard, 
LL. D. late Conſul at Smyrna, and by bim to the Royal 
Society. 

V. Extract F a Letter of Mr. Edw. Berkley from Naples, giv- 

ing ſeveral curious Obſervations and Remarks on the Eruptions of 
Fire and Smoak from Mount V ESUVIO. Communicated | 
by Dr. John Arbuthnot, Ad. D. and R.S.S. 

VL An Account of an extraordinary Tumour or Wen lately cut 
off the Cheek of a Perſon in Scotland. Communicated to the 
Royal Society by Dr. Thomas Bower, . D. and F. R. S. 

VII. Ar Account of an Experiment to prove an incerſpers'd Va- 
cuum; or to ſhew that all Places are not equally full. By the 
Reverend J. Theoph. Deſaguliers, M. A. and R. S. S. 
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VIII An Account of a ſmall Teleſcopical Comet ſeen at 
London on the 10th of June 1717. by Edm. Halley; LL. B. 
R. Soc. Seer. 1 1 
IX. An Acccunt of Bocks : I. Joannis Poleni in Gymnaſio 
patavino Phil Ord. Prof. & Scient. Societarum Regalium, 
quz Londini & Berolini ſunt, Sodalis, De Mots Aque 
mixto, Libri duo, &. 40. Faravii 1717. I. Apollonii 
Pergzi Conicorum Libri Octo & Sereni Antiſſenſis de Sectiane 
Cyliadri & Coni Libri duo. Fol. Reg. E Theatro Oxon. i710, 
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I. An Advertiſement to Aſtronomers, of the Advan- 
fages that may accrue from the Ob ſer vation of the 
Moon's frequent Appulſes to the Hyades, during 

the Three next enſuing Jear se. 


F all the Methods hitherto propoſed for finding 

the Longitudes of Places for Geographical Uſes, 
1 none ſeems more adapted to the purpoſe, than that 
by cue Occulrations of the fixt Stars by the Aeon obſerved in 
diſtant Parts: For thoſe Immerſions of the Stars which 
happen on the dark Semicircie of the Moon, and their E- 
merſions from the ſame, are perfectly momentaneous, with- 
out that Ambiguicy, to which the Obſervations of the Eclip- 
ſes of the Hoon and thoſe of Fupiter's Satellites are ſubject. 
Beſides, whilſt the Moon is horned, and her weaker Light 
leſs daz ing, an ordinary ſhort Te:eſcope, ſuch as by Ex- 
perience is found to be manageable on Ship board, ſuffices 
to obſerve thoſe Moments, even in the Occultations of ve- 
ry minute Stars: On which account, this way ſeems to bid 
| faireſt for the deſired Solution of the grand Problem of find- 
ing the Longitude at dea. But ſince it would be neediels 
to enquire exactly what Longitude a Ship is in, when that 
of the Port to which ſhe is bound is ill unknown it wei? 
to be wiſht that the Princes of the Earth would cauſe ſuch 
Ohſereations to be made, in the -orrs and on the p inci. 
pai Head- Lands of their Dominions, each for his own, - 
2, mig L 


- „ © _ 
might once for all ſettle truly the Limits of the Land and 
| Sea. This Work however being likely to be left to the Care 
and Curioſity of private Perſons, it may not be amiſs hereby 
to give notice of the preſent Opportunity of performing 
it, in this our Northern Hemiſphere, by help of the f equent 
Appulſes of the Moon to the more Southerly of the 4. des, 
many of which ſhe eclipfes in each monthly Revolution, 
and will continue fo to do, during the Years 1718, 1719, 
and 1720. 3 © TY O08 r 
Theſe Stars are but Three or Four in all former Cata- 
logues, but the FRritiſh of Mr Flamſteed encreaſes them to 
Sixteen; to them we have added Three others ſomewhat 
ſmaller, viz. c, 5, and » in the Figure of the Hyades here- 
to annext. In ic the principal Stars are markt with Bayer's 
Marks, and the reſt with the Letters of the lralick lpha- 
bet; their Longitudes are fitted to the beginning of the 
Year 1718, and being truly laid down, may ſerve to in- 
ſtruct the curious Obſerver, when and where to look for 
them, when the Moon is among them. F 
It appears by this Scheme that the Diſtance between 3 


Moon, in which time ſuppoſing her to paſs from one to the 
other, ſhe muſt eclipſe 1 and e, and Four or Five of thoſe 
about 9, and mutt apply very cloſe, with her Southern 
Limb, to all thoſe which have about Six Degrees South- 
Latitude; which would be a very entertaining Sight for 
the Lovers of theſe Arts. But if the Times of the Occul- 
tations of any One of theſe Stars, or even of any Two of 
them in the ſame Night, be accuratelv obſerved under di- 
ſtant Meridians, the difference of thoſe Meridians may be 
truly obtain'd thereby ; eſpecially ſince the Moon's Parallax, 
and all other parts of her Theory thereto required, are at 
preſent ſufficiently ſtated and known. re 
For the ſake of ſuch as are willing to make uſe of this 
Method, we have added the Places of all the Hyades fitted to 
the preſent Time, and chiefly taken from the Britiſh Cata- 
logue, which being faulty in the Stars we call & and i, we 
harr here rectified them. = 
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Geometris Anglis nuper propoſiti. 
Taylor, LL. D. & R. 8. Seer. 


UM- Dom. 6. 6: Leibwitins nuper 3efiifins, i in 
controver(12 jampridem orti circa Inventionem 


Per Bro ok. 


"3: 


bas inclyti iſlius Inventi gloria Dom: Newtom vendi- 
catur; en tandem, hortante Domo Joh. Bernoalli, pro- 
| blema Geomerris Anglis ſolvendum propoſuit; quo (ci- 
| licet vires eorum in Methodo iſtà experiretur ; quaſi 
Prablematis iſtius Solutioni ſi cæteri iſtius Nationis de- 


contemplationibus jam jure immunis eſſe debet, olim 


ſolvatur, five inſolutum maneat, aihil exinde conſeque- 
tur quod Neutonum afficiat; nec iſtis certè Leibnitii Fau- 


rum tantà cum licentià provocandi; adeoque Problema 


exinde occaſionem triumphandi arripiant, fi hoc Pro- 
blema maneat ab Anglis omninò intactum, ipſe. Geo- 
metra longè non ſummi inter noſtrates ſubſellii, inducor. 
ut ſolutionem edam qualem qualem Problematis, nec 
ulu, nec diffcultate adeò inſignis. SIR 

Problema à Leibnitio primo propoſitum, ita foic i in- 
tellectum quaſi nihil aliud requiſitum fuiſſer, quam ut 
ſecatentur ad angulos rectos Hyperbolæ Conicz iiſdem 
Centro & Verticibus deſciiptæ. Verum cum illi nuncia- 
VVVVVV tim 
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II; Solutio Problematis 4 Dom” G. G. Leibnitio, 
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Methodi Fluxionum, (quam is Differentialem 


vocare maluit, ſibique pertinaeiter appropriari niſus 
eſt,) nihil omnino reſponſi dedetit argumentis, qui- 


ptehendantur impates, rectè concludatur, nec ipſum 
Nentonum, qui, fatente etiam Leibnitio, ab hnujuſmodi 


ſuiſſe parem inventioni iſtius Methodi. Sive Problema 
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toribus, qui Problematis ſolutionem etiamnum conti- 
nenter efflagitant, jus ullum eſt nos ad certamen ingenio- 


eotum jure merito negligi poſſet. Verùm ne aliquando 
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tum fuerat hunc caſum à Sbaſdam Anglis ſuiſſe illic 
ſolutum, reſctipſit, non ſolutionem casũs particularis, ſed 
generalem xequiri. Quo ſactum eſt ut ſolutiones iſtæ 
particulares non editæ fuetint; verum in Tranſactione 
Philoſophicà N* 34. ſubinde prodiit Solutio maxime gc. 
neralis. Sed nec i114 contenti tycrunt Leihniting & Lau. 
cores ejus, quin illam deriſui habuere, quaſi qui illam 
excogiraverat non potuiſſet eam ad caſum ſpecialem N 
plicate. Si nondum videriat quomodo ex ill quzt 
tiones ſint deducendæ, id profectò illorum imp 
ttibuendum exit. —— ante Leibnitii obitum prodii: 
tandem [Problems eg A due uad. Ty Eg 
 ſolyi poreſt, preineade is (goneralis.-mg- 
£ Gers, wy ye in . ie ut ere 


£1 1 * 3 13111 Problema- SERIES 
A4 AG: nam aur, — Ane in. 
Ebene, . 3 ABD, ej, mare, wt" radii 
Oſcali, in Jingalis punttis. B of ubique' ducti, BO ſecenur 
az A Gi C, in date ratione, at e Jos BO as 
BCar dm 
Deinde conſtruende font Trejecter 4 E B F prinas Cur 
1 A B.D wirmaliter ſecantes.. : 


| Solution 


{ 697: » 8888 
hy 1 16802 r 
3 Pars, primaz, © 


Og Iiventio Cltvarit ſtill L A B U. ; 


' Ua ordinath B H ad axem 47 vs 
=x, Curva 


Abſeita 4 H=, Ordinata 
4 B—v. Tum per Methodum Fluxionum direGtam oy 


I, 


> ? ow. 


« B bee, & fluchte uniforihitet Fo 28 * Yade 
per condirionem Problematis fit B o | . B 0 
„ (09 12 1 2 15 adeoque. 3 15 

2. Collata hac zquarivhe cum Wan Phone : 
cunda, in eilce Prop. 6. Methotli Inctementorum, inve- 


In — 
nitur & S ; exiſtente 4 linea data, per cujus 


valorem poteſt Curya 4 BD accommodari condizions a 
lui Problemati annen . 


3. Pro v 1 ipſius "valow: Mem = migrar gs 


tio 2 * D 


in hanc . Unde datur 


rex data x, per quadraturam 1 cujus ableiſa exi- 
i 12 2 C7 1 Cos S a \ OC 

lente * eſt okdinata . g 
4 Sint & + nümeri integr. vel affithativi vel ne⸗ 


gativi, tales ut ſit Curvarum iſto modo provenientium 
7 3 2 * 


plc, ca eujus eſt Abſciſia y,& : Ocdinura) 7 24 
; wn etit ea othniuri Citrarum fimj ict 


* 01 


ma, per e Quatirattiram datur Abſciſſa * EX at 
Ordinard a. 


5. Eft Curva ABD Geomettica, quoties po 1 fus 
mitur  reciprocum numeri cujuſvis imparis. 


Ty 47 
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Unde fir BC: 


6. In prædictis Curvam * BD conſideravimus ut ver 


ſus axem 4 G concavam, quo in caſu maxima ordinat: 
* zqualis eſt liner datæ a. quam Patametrum Curyz 


commode vocare licet. Et in hoc * Cutva aQu oc 
curret Ari. Unde fluente ipſius — debite ſums 


pfad, hoc eſt, ita ut ſimul evaneſcant 2 & x, tranſibi 
Curva per punctum datum 4, ſicut poſtulat Problem 
7. Sed ſi quæratur Curva 4 BD, quæ fir versùs axeh 


conven,” ad eundem modum pervenietur ad XQuatic 
"7 5 
nem 12 == T= ; quz etiam ex æquatione priori de. 
& *. 2's IN 


rivari poteſt mutando ſignum ipfius n. Et in hoc cf 
4. curya 4 B-D Geometrica, quoties pro u ſumitur tec 
procum cujuſvis numeri. paris. In hoc vera caſu Ori 
nata omnium minima x æqualis eſt Parametro a; adeo 
que Curva nuſquam oecurrit Axi. _—_ limiraru 
Problema ad eaſum priorem. a 

8. Ex præmiſſis facilè colligitut meg omnes ABD 
eſſe inter ſe: ſimiles, & cirea punctum datum 4 ſimil- 
ter poſitas, lateribus earum homologis exiſtentibus pro 
portionalibus Parametris a, 


2 


Solutionis Pars altera; 5 


ee Taventia. Curuæ ſecamti 16. 


n 2: : *. Sed eſt BC: B H:: wy 
BH:: a": . Ex conditione vero Pro 
blemaris eſt B C 8 Suu quæſitæ EBF. Quar 


ſi jam ſumantur AH(z) &BH C) pro. coordias 


tis Curvæ EHF, Curyi ipsa EB exiſtente 7, erit, pt 
Meth. lux. direct. * * * ne *, Us 


* 


10. i 


ap 8 


10. In Curr #1 BD "0 patio = 450 


Vets. 


« 


x» 


| 64. 


Tum regred lende 


2 „t; 4. 
ad fluentes fier 2 2 n B24, 65 


tionem Problematis debent ſimul naſci 2 & x. Hinc 
vice 7 ſubſtituto ipſius valore = — in. 6 9 invento, fir 


1 —2 "I 


guxionalis eſt primi pradtis ad Curvam quzſitam ER E 


numero finitis, modo ſequenti. 
11. Fluat uniformiter „ & exiſtente 4 quantitate n m 


9 4 


a hi = 0. 
I trans ormatur ea in anc} 1 7 2 


+l | 


* B * FR Unde n Fluxiones fit 


— og ; w F S;.. 
ABLE; Quod 


= —*" collectis elicitur Xquatio nx 3: — XX 2— 
4 3 


et r K b 0. Quæ ad Fluxiones primes revo · 
arur modo lequenti. 


: 
- - vw - 


 coefficiente novà introduc nulla, quoniam per condi- 
Ce LOST Thy +, e. que #quatio | 
Revocatur autem ad formulam ſimpliciorem in terminis 


| fluente, fir == 2 Subſticuts hoc valore ipſius = 
in 2 noviſſims inventa, _ ducta xquatione : 


| ultimum conſtar ex. 


Analogia Serierum at” + Ge. & As -+ 8. Hine 
pro 5 & s  ſubſticuris corum valoribus ex æquatione 


5 fit 


KKK 4 — — 
of 


(70 55 


_ tz. In termino ultimo —x x* vice x x ſeripto ip 
ſius valote —5 x. & æquatione deinde applicata ad z, . 
fit - K E 4-xx3=0. Quz æquatio in 

"=: ducta eſt Fluxio æquationis — x EN 


aer; exiſtentibus 4 & f nan fluentibus. Eſt ergo 


STA , ſeu X EX XA r 
quatio fluxionalis primi gradũs ad Curvam quæſitam 


13. In iſtà autem æquatione eſt 2 valor Ordinatæ B H. 
quando incidit puncqdum ¶ in punctum 4. 
14. Haud proclive eſt æquationem z xz—z x x A 
rr, manente „ in terminis generalibus, revocare 
ad æquationem Fluentes tantùm involventem, vel ad 
quadraturam Cutvarum. Sed puncta curvæ FB F pof. 
ſunt commode inveniri per defcriptionem Cutvæ 45D, 
& Cuy: eujuſdam Geometricæ. Per Geometricam hic 
intelligo Curyam, cujus æquationem non ingrediuntut 
Fluxiones, nec fluentes in Indicibus'digniratum. Sece- 
tur enim Curva 4B P, cujus Parameter (it æ, in B, 1 
Curva geometrica cujus æquatio eſt 42 2 x*= 
4 4 . ; atque erit punctum illud interſectionis B 
- ad unam ex Trajectoriis quæſitis, nempe que tranſit pet 
ä püunctam E, exiſteme A F=# & normali ipſi AG. 
15. Hinc fi ABD fit Curia Geometrica, erit etiam 
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E-B-F geomerrica. per oe Wyo ono 
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nunc celare ſtatuo, inveni æquationem *— 7. , Qui 
1 3 8 3 

comparatâ cum æquatione == — (9) eliminando 

ng yp 5 CE 6; wt] 5 75 * 7 0 . | | 
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Fuemplum Ad demonſtrationem Solutionis Aer ſuf- 


ſecerit exemplom fimpliciffimum. Sit itaque »=r ; quo 
in Caſu eſt 4B D * diametro 46 deſeriptus, 


atque eſt EB] rem ſemicirculus Aer diametro 
K Eſt ut m in oc Caſ — 
4 a k w—_ aſu SF" Unde 


1 * 


i $3. ff £=: 


ur fieri debuit. : Item pro ». ſcripto 1, æqustio SA—S & 
K Cs 12) migrat in ſhane 4x enge 7x. 5 
Unde exterminand, f 7 ope Zquazionis 7x Laa, ft 
2 = — adeoque regrediendo ad Fluences 


* 


HM 2 + 4. on e eſt ad Girculum diumerro 
AB=6 « deſeriptum, ut ap fieri debut. 7 , 


5 | 


Il. Re f a 4 1 of Dr. Chir. Matinee 1 D. : 
to Dr. J. Woodward, R. S. S. from Durham, Lie 
| Vine an Account of a Roman Inſcription, „ lately 
| dug up in the North of England; with ſome Hi. 
Por and Chronol ical Remarks thereon, 4 


7 7 
« BS. 


HE loſcription which comes herewith, (De. I 9 
was dug up, two Years ago, in the / Roman 
CAST RUM, near Lanchefter: Tbe laſcription- 
very legible, and gives me reaſon to hape, a Search 
ter the firſt Fortifying this Place will not be unneceſ- 
175 ; -dpecially, being able to fix the Time of Gordian's 


Repair - 


— — — — — - 


æquatio eſt ad Circulum diametro AG= . ren N 


|  ſrafian *, then Legate of the Second Legion, made a gl. 


11 3 
| Repairing this Fortreſs, to the 243d Year of Chriſt, 
We may reaſonably aſcribe. the Foundation to the pry. 
dent Adminiſtration of Fulizs Agricola, in the Reign of 
Hl. Veſpafian, about 169 Years before. In Confirmation 
of this, I find the following Particulars very material, 

and think it not unbecoming to begin my Enquiry with 
Vieſpaſians firſt Appearance upon che Theatre of Fame 
0000 

In the Second Year of the Emperor CL AUDIUsS, 
Ann. Dow. 44. the Romans invaded Britain, under the 
Command of Aulus Plautins, in which Expedition Y+ 


rious Figure; having been engaged in no leſs than thiny 
Barrels, and reduced two powerful Provinces, abone 
twenty Towns, and the Iſle of Wight. All theſe Sue 
ceſſes, tho continued with good Improvements in ſome 
of the following Years and Governments , could not 
frighten the Natives into an entire Submiſſion ; elpe- 
cially, no Advance being made into the Country of the 
Brigantes, till the Advancement of Veſpeſtan to the Im 
perial Throne, about 26 Years after, Ann. Dom. 70 
Then the whole Empire was deliver d from the Miſetis 
of Nero's, and the ſhort but lamentable Devaſlarions 
of the three ſucceeding Reigns: Veſpaftan then reſolid 
to pulh on his begun Conqueſts in Britain; choice 
Armies, commanded by experienced Generals, are {it 
over; and the XX Legion, having in the precediny 
Troubles acted ſeditioully, ( not without Difficuly) 
was reduced to ſubmit to Veſpaſſan ( moſt of the Oh 
cers as well as Soldiers having been advanced by “ 
tellius ). Julius Agricola is conſtituted Legate, who. undet 
the Governour Perilins Cerealis, bore a confiderable Sal 


5 : 4 . —— — — — — 2 — — ” 
v Swetonius, Vaſpaſtan, Cap. 4. 1 


\ 


(© 703;)) 


apninRt.che EI Runter: 5% Sed cprims/ | 


| ig. the Succeſſes, 


F Calis modò labores & diſerimina, mo & glariam 


„ communicabat: Sxpe parti Exercitus in! experimen- 
tum, aliquando majoribus COpiis ex eventu præ fecit. 


Ticitss aſter wards in a ſewi Words ſums up tha Whole 
of Cerralis his Acquititions, (Fs: FTerromtm:(tarim ingys; 
& lic Petilios Cersalis, Brigantum Civitatem, quæ tute; 
« meroſiſſima Proyinciæ totius perhibetur, aggreſſus: 
* mulca prælia, & aliquando non ineruenta;; magnam -:- 
% que W aut victoma amplexus, aut 
hello. Ngtwichſtending theſe Advanragesy: ] dare nat 
ſuppoſe the Ramans to have then penetrated ſo far into 
this Province as our ngovicum, Which is ſituate ſo 
near the Northern Bounds of the Brisantes, that at pre. 
ſcat it's not diſtant abeve twelve Miles: from: Garteidge, 
| the Roman Curia, Sha chief Town of the adjoining Peo - 
ple the Otadini. I new advance. to my principal Mo- 
tive, (I hope its Length may d eſerve Patdon, being un 
der no Obligation to account for the Government of 5 
Fol. Frontinas Succeſſor to Cerealis) to ſix upon'the'fe= 
cond Year of Julius Agricola's Government for this Work, 
which Tacitus thus deſcribes, || ** Sed ubi Æſtas adve- 
nit contracto Exercitu — loca Caſtris ipſe capere, 
Eſtuaria ac ſylvas ipſe prætentare: & nihil interim 
apud Hoſtes quietum pati, quo minus ſubitis Excur- 
ſibus popularetut; atque ubi. ſatis terruerat, parcen 
do rurſus irritamenta Pacis oſtentare. Quibus rebus 
* multz Civitates quæ in illum diem ex æquo egerant. 
". datis Obſidibus iram poſuere, & Præſidiis Caſtelliſ- 
que circumdatz, tant ratione curique, ut nulla an 
|" te Britanniz nova pars illaceſſita tranſierit. This ex- 
cellent Conduct Tacitus further confirms from the Ob- 


* Tecit. Vit. Agric, 83. f Cap. 17. } Gap. 20. 
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„ Dueem Opportunitates lscoruny + 


pected all ſhould be built with the moſt exquiſite An, 
ſufficient to perpetuate them. I proceed to Gordian; 


the excellent Oeconomy of his Government, under the 


I dare not fix this Work till the Third Year of his Reign, 
He having before been under the Direction of the Fu. 


| repreſents; in Aiſitbeus his Letter to Gordian, to have 


and mercenary Creature 
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ſervarion2of Others Ad otabant 


8 Ming 
m apientius" lege, 
* nullum ab Agrico!s poſitum Cafteilum aut vi Ho. 


„ ſtium expugnatum, aut paQtione' avt-fuga deſertum. 
Atricola, this Summer, having quieted fo large 3 


© 


Tract, and finiſhed: ſo mahy Fortreſſes, it eunnot be ex, 


Repairs 3 whoſe Hiſtorian Fuiius Capitolinus having ne. 
ver once named Britain, yet giving ſo many Hints of 


prudent Adminiſtration of his Father in- Law Mifthew, 


nuchs and Officets of the Coutt, whom Capitoling 


proſtituted all Employ ments to their own Covetouſneſ 
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W. us le wo pr R NTS 5 ary Ara- 
liaſtrum, of which the famous W ing or Gin» 
ſeng of the Chineſes, is 4 Species. —_— 
catel by” Mr. N l Prademonſtra at the 
Noa al Garden at. P 115, fo the Lear ery Will. 
| Skerrard, LL. D. late el at lahme, and - 
by him to: iche N N 


, 23: Wd ; iu? bes Aan td 
A Falter is a Gens of plants, whoſe Elos? At 
is complete , regular, polypetalous, and her- 
> maphrodite, ſtanding on the Owary B. The 
Ovary, whe is crown'd:by a' Cahx cut into ſeveral 
Parts, becomes a Berry 
part, two flat Seeds, like a Semicircle;-which both to- 
gether repreſent a ſort of a Heart. Add to this the 
Stalk, which is ſingle, ending in an Umbel of which 
each Ray bears but one Flower. Above the Middle of 
the Stalk come out ſeveral Pedicles, (as on that of the 
Anemone ) on the Extremities of which = ſeveral 
Leaves like WO or like an open Hand. 


The Species of this Genus are, 


1. Arallaſtram Quirgutfolii follo, majus, Nin. æin voca- 
tum P. Sarrazin. Gin. ſeng. Des lettres edifiantes 
& curieuſes, Tom. X- pag; 1712 | 

. Araliaſt rum Quinguefalli folio, minus. D. Sarcazin. 5 

Plantala Marilandica, foliis in ſammo caule ternis, 


quorum unumquodque quinqueſariam dividitur, circa 
__ margines ſerrat is. Ne 36. Raii Hiſt. III. 659. 


= vid, ARAIIA Inft. rei herb. Tab. 154. ; 
mplete, that iz to 6 Jo), that baz a Calyx. 


® AKXEXE 3 8 3. Aralia- 


Nw 


D, la which are, for the moſt 


3. Araliaftrom Fragraria fol. io, mines. D. Va illant. Ne 


fartinm Marianum Anemones ſylvatice foliis, enne. 
: mw for * Ys P ik. 8 35. Tak 
ig: 1 - 


To bew W aaf differs from Arai, 


0 fro takes its Name,) tis coivenienc to 
Com wh cler of this lat Genu, ſuch 23 
r. Vail ua eſtabliſh'd it, in | his D moyſtrations of the 


Year: D . 
Arai is 4 ether like? dy Araliafthum, as to the 
Structure and — of irs Flower; but its Berry 
conſiſts of Five Seeds placd raund an Aris Moreo. 
ver, its Leaves are branched, aimoſt like. thoſe of 4x 
gelica; and. its Stalks (which in ſome Species ate na. 
ed, and in others have Leaves ſet alteruately) beat 

each ſeyeral Umbels at  theiei dop. in "the Form. of 1 

— * 5 b I. 


5 ůjç—— > ns 


® vid. Inf. rei Herb, 300. Tab. 154. 


- 435* 


5 75 LE $9156 
3 20 15 7a trale 
Cbriſtepboriana Fivg inians. Tura rallictins ſurcul- 
ifs & fumgoft, noſtratibn dict Plul. 
Almag. 
pron. ey noſtratibus dicta, 3 umbelliferæ fili, 
Americana. Ejuſd. Almag. 396. 
2: Aralia caule 2 ſo levi, b. Sarazzin. 
nadenſis. a” rei Herb. 300 
1 Aralia caule folioſo & hi, 22 D. 
4. Aralia arboreſcens hind D. Vaillant. 
arboreſcens, ſpineſa, ſew Arbor Indica," Fraxini fili, 
cortice ſpinoſo Raii Hiſt. II. 1798. Chriſtophoriand 
arbor aculeata E. e Pluk. Almag. 98. Tab 20 
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aphytloy- radirt "reponte.” D. Sacha 


98. Tab. 238. Fig. 5. 
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Alf the Jperies of theſe two Genera, except the laſt of 
each of thẽm̃. are common in Canada, whence Mr. Sar- 
rain, Counſellor in the upper Council, Phyſician to 
bis Majeſty, and Correſpondent of the Royal Academy 
of Sciences, ſent them to the Royal Garden firſt in 1700. 

The lnbabitants of that Colony, and thoſe of Vir- 
inis, call the firſt Species of Aralia by the Name of Sar- 
0 foil. becauſe its Roots have almoſt the ſame Figure 

* and Vertues. © e enen vice 5 

Mr. Sarrazin Writes, that he had a Patient who had 
been cured of an Anaſarta, about two: Years before; by 
= the uſe of a Drink made of theſe Roots. That able 

Phyſician aſſures us alſo, that the Roots of the ſecond 
Spectes, well boyl'd and apply d by way of Cataplafme, 
are very excellent for the curing of old Ulcers; as al- 
ſo the Decodtien of them, with which they bath and ſy» - 
E ringe the Wounds. He does not at all doubt, bur x 


| Virtues of the third Species (which I ſhall briefly de» 
# ſcribe ). are the ſame with thoſe of the ſecond. 
Its Roots creep: and ſend forth Stalks, which riſe 
* commonly to the Height of a Foot and half, and ſome» 
| times to two Foot; the bottom part of them is rough, 
with reddiſh, ſtiff and prickling Hairs Theſe Stalks 
are ſet from the Bottom to almoſt the Top (which are 
divided ſucceſſively into ſeveral naked Branches charg'd 
| with Umbels) wich branch d alternate Leaves, almoſt 
like thoſe of Podagraria hirſota Angelice follo & odore 
D. Vaillant; which Plant is grav'd in the ſecond Tome 
| of Boccone's Muſeum, by the Name of Cerefolium ragoſo 


Angelice folio, Aromaticum. Tab. 19. and in Rivini by 
i, chat of Myrrhis folio Podagrariæ FRE 


| See the Account of the Chineſe Gin-ſeng, in Phil. 
 Trankaee. „ TP 


V. Extract 


1 naces almoſt contiguous ; that On the Left, ſeeming 3 
bout three Yards in Diameter, glow'd with red Flame, 
and threw up red-hot Stones with a hideous: Noiſe, 


„ 


V. Extraft af « Lauf of Mr. Edw Berl 
Naples, giving. feveral curious Obſervations and 


the ſeeing its Depth 
horrid Gulf certain odd Sounds, which ſeem d to pro 
ceed from the Belly of the Mountain; a fort of Mur 
muring, Sighing, Throbbing, Churning, Daſhing ( 
it were) of Wades, and between whiles a Noiſe like 
that of Thunder or Cannon, which was conſtantly at 
tended with a Clattering, like that of Tiles falling from 
the Tops of Houſes on the Streets. Sometimes, as the- 
Wind changed. the Smoak grew thinner, diſcovering a Bl 
very ruddy Flame, and the ſaws of the Pan or Crater, 


an Hour's ſtay, the Smoak, being moved by 
gave us ſhort and partial Proh 


Þ 
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Dr. John Arbuthnor, M. P. and R. S&S. 


o c Ie 

A Pril 15. 1715. with much Difficulty I. reachd 
| the top of Mount Veſavius in which 1 ſaw 2 
-> yaſt Aperture full of Smoak, which hinder d 
h and Figure. I heard within that 


ſtreak d with Red, and ſeveral Shades of Yellow. After 
the Wind, 
peas of the great Hollow, 


in the flat Bottom of which | could diſcern two Fu- 


which, as they fell back, caus d the fore mentioned 
Clattering. May8. in the Morning, I aſcended 
to the Top of Yeſuvizs a ſecond time, and found a dif 
ferent fact of things. The Smoak aſcending uprig®, 

5 | - — _ gave 


5 r 
give 1 full Proſpeck of the Crater, which, as I could 
judge, is about a Mite in Circumference, and an Hun- 
dred Yards deep. A conical Mount had been formed 
lince my laſt Viſit, in the middle of the Bottom. This 
Mount | could ſee was made of the Stones thrown up 
and fallen back again into the Crater. In this new Hill 
remained the two Mouths or Furnaces already mention d: 
that on our Leſt Hand was in the Vertex of the Hill 
which ic had formed round it, and raged more vio - 
lently than before, throwing up every three or four 
Minutes, with a dreadful Bellowing, a vaſt Number of 
red hot Stones, ſometimes in appearance above a T hou-/ 
ſand, and at leaſt 300 Foot higher than my Head as 
ſtood upon the Brink. But there being little or no 
Wind, they fell back. perpendicularly into the Crater, 
| increaſing the conical Hill. The other Mouth to the- 
Right was lower in the (ide of the ſame new formed 
Hill. I cou d diſcern it to be filf'd with red hot li- 
quid Matter, like that in the Furnace of a Glaſs-Houſe, 


enuſing a ſhort abrupt Noiſe like what may be ima- 
gin d to proceed from a Sea of Quickſilver daſhing .a- 
mong uneven Rocks This ↄtuff wou'd ſometimes ſpew- 


harden'd as it cool'd, ſhewing the firſt Rudiments of an 
Eruption, or if | may ſo ſay, an Eruption in Minia-. 
ture. Had the Wind driven in our Faces, we had been 


Crater, upon thoſe Shots from the Gulf at Bottom But 
5 the Wind was favourable, | had an opportunity to 
lurvey this odd Scene for above an Hour 


together; 


which raged and wrouglit as the Waves of the Sea, 


ober and run down the convex ſide ol the conical Hill, 
and appearing at fieſt red-hot, it changed Colour, and 


in no ſmall Danger of ſtifling by the ſulphurous Smoak or 
being knock'd on the Head by Lumps of molten Minerals, 
Which we ſaw had ſometimes fallen on the Brink of the 


and a half 


(: 740-) 
together; during which it was very obſcryable, that all 
the Volleys of Smoak, Flame, and burning Stones, 
came only our of the Hole to our Leſt, while the li- 
quid Stuff in the other Mouth wrought and overflow d 
as hath been already deſcribedt. June 5. Aſter 3 
horrid Noiſe, the Mountain was ſeen at Naples to ſpew 
a lirtle our ef the Crater:,. The fame continu'd th 
6th. The th, nothing was abſerv'd: till - within two. 
Hours of Night, when it began a hideous. bellowing, 
| which continued all that Night, and the next, Day dil 
| Noon, | caufing the Windows, aud as ſome affirm, the 


very Houſes in Naples to ſh 


o ſhake From chat time it ſpew d 
vaſt Quantities of molten St f to the South, which 
read down the fide of che Mount, like a. gen 
Pot boyling oder. This Evening I. return d from, 2 
Voyage thro" Apelis,, and was ſurpriſed, paſſing by the 
fide of the Mountain, to ſee a. great Quantity 


North 
of ruddy Smoak tie along a huge Tract ↄf Sky over 
the Riyer of molten Stuff, which, was;j {elf out 0 
fight. The gth, Veſavius raged. leſs violently; that 
Night we ſaw from Naples a Column of Fire ſhoot 
between whiles out of its dummit The 1oth, when we 
thought all wou d have been over, the Mountain grew 
very outragious again, roaring and groanjng moſt dread 
fully. ou cannot form a.juſter,idea of this Noiſe in 
the moſt violent Fits of it, than by imagining a mixd 
Sound made up of the raging of a Tempeſt, the Mur- 
mur of a troubled Sea, and the Roaring of. Thunder 
and Artillery, confuſed all together. it was very ter- 
rible as we heard it in the further End of Naples, at 
the Diſtance of above twelve Miles. This moved my 
Curioſity to approach the Mountain. Three or ſcur 
of us got into a Boat, and were ſet aſhoar at Torre dd 
Greco, a Town ſituate at the Foot of Yeavies P 0 
= Zouth 


TR. 
South : Weſt, whence we rode four or'five;Miles; before 
we came to the burning River, which was abour Mid- 
Night. The Roaring of the Volcano grew exceed ing 
loud and horrible as we approach d. I obſerved a Mix- 
ture of Colours in the Cloud over the Crater, green, 
yellow, red and blue; there was likewiſe a ruddy dif- 
mal Light in the Air over that Tract of Land where 
the burning River flowed ; Aſhes continually ower'd 
on us all the way from the Sea-Coaſt. All which Cir- 
cumſtances, ſer off and augmented by the Horror and Si- 
lence of the Night, made a Scene the moſt uncommon 
and aſtoniſhing I ever ſaw ; which grew ſtill more ex ; 
traordinary as we came nearer the Stream. Imagine 
a vaſt Torrent of liquid Fire rolling from the Top down 
the Side of the Mountain, and with irreſiſtible Fury 
bearing down and, conſuming Vines, Olives; Fig-trees, 
Houſes, in a word, every thing that. ſtood in its way. 
This mighty Flood divided into different Channels, ac- 
cording to the Inequalities of the Mountain. The lar- 
geſt Stream ſeem' d half a Mile broad at leaſt, and five 
Miles long. The Nature and Conſiſtence of theſe burn» 
ing Torrents hath been deſcribed, with ſo much Exactr 
nels and Truth, by Borellas, in his Latin Treatiſe of 
Mount Atna, that I need ſay nothing of it. I walked 
ſo far before my Companions, up the Mountain along 
the ſide of the River of Fire, that I was oblig d to. re- 
tire in great haſte, the ſulphureous Steam having ſur- 
prizd me, and almoſt taken away my Breath. Du- 
ring our Return, which was about Three- a- Clock in the 
Morning, we conſtantly heard the Murmur and Groan- 
ing of the Mountain, which between whiles would 
burſt out into louder Peals, throwing up buge Spouts 
al Fire and burning Stones, which falling down: again 
rlembled the Stars in our Rockets. Sometimes | ob- 


—— ͤ ——- 


* = —_ Y © 
— — — — = 
— — WB - _— = — _ * L 
— _ > ogra | _ 
- — - = 
a l mY - = —— 


1 
j 
* 
| % 
4 1 
FS |. 
N 4 if 3 
o 8 * 
y \ 5 
! * 
[ F 
* 
1 
ö | v 
[1 
4 1 
1 
| l 


4 
d 
| 
} 
Y i Y 
[1 | p 'Y 
CT | 2 
I 1 
1 
11 
i: FA 
18 & | 
* * 
1. iT 


(olg). 


ſeem d to be ſhot a 1000 Foot perpendicular Above the 


| vaſt Body of Fire and great Stones to a ſurpriſing Height 


The1zth in the Morning, it darken d the Sun with Aſhe 


and Smoak, cauſing a ſort of Eclipſe. Horrid Belloy. 
| ings this and the foregoing Day were heard at Nl, 
whither part of the Aſhes alſo reached. At Night | 


obſerved ir throw up Flame, as on the x1th- On the 


'x3th, the Wind changing, we ſaw a Pillar of black 
Smoak ſhot upright to a. prodigious Height. Ar Nigh 
 Fobſerved the Mount caſt up Fire as before, tho" not ſo 
diſtinctiy becauſe of the Smoak. The 14th, A thick 
black Cloud hid the Mountain from Naples. The 15th, 
in the Morning, the Court and Walls of our Houſe in N. 
pies were cover d with Aſhes. In the Evening, Flame ap 
pear'd on the Mountain thro' the Cloud The 16th, the 
Smoak was driven by a Weſterly Wind from the Townto 
the oppoſite (ide of the Mountain: The 1 7th, the Smodk 
appear d much diminiſh d, fat and greaſy. The 18h, 
the whole Appearance ended, the Mountain remaining 
perfectly quiet without any viſible Smoak or Flame. 1 
_ Gentleman of my Acquaintance, whoſe Window look! 
toward Veſuvius, aſſur d me, that he obſerv d this Night 
ſeveral Flaſhes, as it were of Lightening,” iſſue out a 
the Mouth of the Yolcavs. It is not worth while t 
trouble you with the Conjectures 1 have formed cor 
_ eerning the Cauſe of theſe Phænomena, from what 
obſerved in the Lacus Amſancti, the Solfatara, Cc. & 
well as in Mount Veſavlus. One thing 1 may ventur 
to ſay, that I ſaw the fluid Matter rife out of the Centr 


erw d two, at others three diſtin Columns of Pla, 
and ſometimes one vaſt one that ſeem d to fill the whole 
Crater, Theſe burning Columns, and the fiery Stone, | 


it, from a Terraſs in Naples, to throw up ineeſſantly 4 


as a mmm =«=©. 11 a 
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of the Bottom of the Crater, out of the very middle 
of the Mountain, contrary to what Borellus imggines, 
whoſe Method of explaining the Eruption of a f olcans 
by an inflexed Syphon, and the Rules of Hydroſtaricls, 
js likewiſe inconſiſtent with the Torrents flowing down 
from the very Vertex of the Mountain. | haye not 
ſcen the Crater fince the Eruption, bur deſign to viſit 
ir again before I leave Naples. I doubt there is no- 
thing in this worth ſhewing the Society; as to that, 
you will uſe your Difcretign © © _.. 


VI. 4n 4ccount of an extraordinary TUMOUR 
or WEN lately cut off the Cheek of 4 Perſon in 
Scotland. Communicated to the Royal Society by 
Dr. Thomas Bower, M. D. and F. NS. . 


vation of internal Diſeaſes, and the faithful Ac- 
counts of external Tumours, and extraordinary 
Caſes in Chirurgery, have contributed very much to 
the Advancement of Medicine. Zippocrates and Galen, 
and other ancient Fathers of Medicine, haye ſer us fait 
Copies of this; and the Moderns, happily following 
their Footſteps, have illuſtrated this Matter by many 
curious Obfervations and Reflections. The Royal So- 
cieties and Colleges of Virtuoſ, that are now over all 
Europe, have taken much pains in this Affair, and have 
given us many Inſtances and Examples of Extraordi- 
nary Caſes in Medicine, which are of great uſe to all 
the practiſers of Phyſick and Chirurgery. According 
io theſe laudable Examples I ſhall, for the Satisfaction 
. Yyyyy 2 — of 


1 "m general acknowledg', chat the exact Obſer- 5 
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of the Curious and Ingenious, give a true and faith 
ful Account of an extraordinary Excreſcence cut of 
from the Cheek of a Man, which weighed Nineteen 
Pounds, and the Patient entirely recover'd | in- fey 
Weeks time. I never before ſaw the like, nor neye 
read of it in any Author, tho' I haye conſulted: mz. 
ny on the Head. This Excreſcence is preſerved 3. 
mong the Rarities of the College of Phyſicians at B. 
uimurg h. The Phyſician concern d in this Affair, wy 
Dr. Alexander Ruſſel of Elgune, a learned and ingenioy 
Man, and the Operator was the ingenious Mr. G77 
Gordon of Aeith, from whom I had the following Infor, 


gious Bulk and Weight: From the firſt Appearance of 
this Tumour to the total Exciſion of it, there were + 
bout Twenty Seven Years: He had exceſſive Pains 
and Uneaſineſs in it; and at laſt it mightily exten 
ted and emaciated him, who was otherwiſe a fron 
OT _+ —wIg 
This Excreſcence was of the natural Colour of tic 
Skin, and ſeem d to be an Atberoma, being a glandulou 
Subſtance with ſeveral big Blood - Veſſels in ie, and hat 
Hair growing on it, as on the other Parts of ide 
Body, as may yet be ſeen. It was almoſt round and 
very hard; and was as ſenſible as any other Part of the 


1 
wes... 
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Fields, ſome ſix or feven Years. ago, he accidentally 
made a great Gaſh or Wound in it with a ſharp Iron, 
which was very painful, but was cured by a Surgeon, 
alter the manner of an ordinary Wound; the Cicatrice 
is ſtill to be ſeen in it. FR 
This Excreſcence having grown ſo big, was attach'd 
to the Muſcle under the Left Eye, call'd 05/iquus minor 
ot inferior, to the Ear and irs. Muſcles, . and to the 
Muſcle of the lower Jaw, named Deprimens. - By rea- 
ſon of its great Bulk and Weight, it could not hang 
down freely without ſome Support, therefore it reſted 
on the top of the Shoulder, which made a conſidera- 
ble Dimple in it, that is yet very obſervable; beſides, 
it was holden up by the Man's Hand in the Day- 
time, and laid on a Pillow in the Night- ſeaſon. 

Some three or four Days before the total Exciſion 
was made, the Patient obſerved this Tumour, begin to 
mortify at the lower end, which made him ſo une: 
fy, that he took a Knife and cut off a good part of 
it. This occaſion d a great Hzmorrhage ;. ſo that he 
| reckon'd there was loſt a Scots Pint or four Pounds of 
Blood, before it could be ſtopt. The Patient, after 
ſo great Trouble and Pain, at laſt applied himſelf to 
Mr Gordon, Surgeon of the Place, who made a total 
Extirpation of it, on the 19th of Januar), 1717. 

He made a cloſe Ligature, taking in the Baſis of 
the Excreſcence, and all the looſe Skin, and contract 
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from the Far, and the Muſcles of the Eye and lower 


for the whole ſide of the Face: So that after the Ex 
ſection, I think the looſe Skin has turn'd backwards, 
which may make the Baſis now appe 


place. This Tumour was of a 


The Hemorrhage, which was great, was ſtopped by 
the Vitriolic Powders and other Aftrin 
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Jaw abovementioned. When Mr. Gordon brought it to 
us, which was full three Months after it was cut off, 


we cut off with a Knife about a quarter of an lnch 


broad of the Baſis of it; and in that ſmall Space we 


_ obſerved four big Blood Veſſels. The Bafis, as it now 


appears, is five Inches Diameter, which ſeems too large 


ar ſo big. 
Aſter all chis Blood was loſt, the Excreſcence was 
weighed, and was full Nineteen Pound Weight; ſo 


that before his own inciſion and this Operation, it 


behoved to be ſeveral Pounds 2 which is 2 
moſt prodigious Weight to be depending on fuch 2 
| Spheroidical Figure, 
and wheg meaſured, was Thirty four Inches abour by 
the longeſt way, and Twenty eight by the broadeſt. 


the gents, and the 
ordinary Dreſſing was uſed. So this great Cure was 
completed in ſx Weeks time, and the Patient entirely 
recover d, and goes about his Byſineſs, co the great 
Admiration and Aſtonithmenrt of every body. The Lid 


of his Left Eye continues ſtill downwards a little, as 


does that fame fide of the Mouth, which was occz 
ſion d by the great Weight depending on that fide 0 
the Face; but it may be expected they may come # 
gain to their right Poſture; for the Head, at firſt ab 
ter cutting, enclined much to the Right ſide, by ter 
fon of the great Weight on the Left Cheek having 
been removed; but it now begins to ſtand upright, 
ſince he is perfectly recovered. Tho the Skin, and e. 
ven @ deal of the muſeulous part of the * and 

V Mon © 


: . 

lower Jaw was cut away, yet, according to the Infor- 
mation | have from Mr. Gordon the Operator, it is 
grown up again, and is of the ordinary Colour of the 
Skin, and like the other fide of the Face; ſo that 
there grows Hair on that fide of the Face as well as 
on the other, which he ordinarily ſhaves; and this is 
as ſurprizing as any _ the whole Affair. 
I have given a true aid plain Account of this ex- 
traordinary Calc from certain Information; I have con- 
tented my ſelf to relate only Matters of Fact, without 
making any Obſervations Or Reflections on it; for I 
leave it to the Philoſophers and Virtseſi to make their 
own Reaſonings and Refinements as ſeems beſt to them- 
A 1 „ 


VII. An Account of an Experiment to prove an inter- 
ſpers d Vacuum; or to ſhew that all Places are 
not equaly. full. 4 
"THIS Experiment was made before the KING, and 
HER Royal Highneſs the Princeſs of Wales, at 
oi Hampton-Court, in the Month of September 1717. 
afterwards before the Ro Y AI- SOCIETY, on Thurſday, . 
December 5. 1717. and fence that, in Channel-Rowe, . 
| Weſtminſter, before ſome Members of the Royal-Socicty,. 
by |. T. Deſaguliers, M. A. F. R. S. as follows: 
Having had the Honour to make ſome Experiments 
laſt Year before. his Majeſty and their Royal Hizhneſſes 
be Prince and Princeſo of Wales; among others, I ſhew'd 
chat of a Guinea and a Piece of fine Paper ; then of a 
| Guinea and a Feather dropt together from the top of 
an exhauſted Glafs Receiver about 20 Inches high; bor 
+ Si Which 


| ( 748) 
which fell to the Bottom at the ſame Inſtant of Time: 
Now ſince the chief Reſſtance of a Medium (and in. 
deed almoſt all of it) depends upon the Quantity 
of its Matter; therefore this Diminution of Reſiſtance, 
whereby the Feather fell as ſoon as the Guinea, ſnewd 
a Diminution of the Quantity of Matter, and cone. 
quently prov'd an inter ſpers d Vacuum. Some time 
after this, I was inform'd that fome Pleniſts here in 
England objected againſt the Shortneſs of the Glaſs-Re. 
ceiver; as if the Difference of Time in the Fall of the 
two Bodies, which they affirm'd to be real, could not 
be perceiv'd in ſuch a Glaſs; and that ſome Philoſo. 
phers from abroad affirm'd that in a Glaſs Receiver 7 or 
8 Foot long, there would be ſuch a manifeſt Difference 
in the Time of the Fall of the ſaid Bodies, as to ſhey 
this Experiment no Proof-of a Vacuum; though at the 

ſame time, ſome of the Objectors well knew that there 
could be no Receivers of half that Length made at 
the Glaſs Houſe, and therefore thought the Experiment 
impracticable. To obviate this, I contriv'd a Machine 
for the purpoſe, which conſiſted of a ſtrong wooden 
Frame 15 Foot high, that held the Air: Pump and four 
Cy lindric Glaſs-Receivers of about two Foot long each, 
and fix Inches Diameter: Of theſe, having ſet the fil 
upon the Air-Pump Plate, I laid on the Top of it: 
Braſs-Plate of ſeven Inches Diameter, that had an oild 
Leather fix'd to it above and below, with an Hol: 
through the middle, of between four and five Inches 
Diameter; then on that Plate I fer the next Receive, 
ane with a like Plate at top; and aſter the ſame manner 
{88 fix'd the other two with Plates between them: Thx 
BEI upper Receiver being a little narrower at the Neck, 
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( 719 „5 5 
went into the Hole of a Board, where 
down pretty hard on the other Glaſſes, and fix'd>ro 
the whole Machine. On the top of this upper Receid - 


which contain d the Bodies to be dropt 

Having acquainted His Majeſty with what L had pre- 
par d, he order d me to ſhew him the Experiment with 
this long compounded Receiver, at Hampton Connt; and 


N 


| himſelf; to ſee that the Experiment: was fair. 


pumping, the Guinea came to the Bottom, 


when the Receiver was exhauſted; : the Guinea and Pa- 
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Time. DN 4 r 10 
Upon my giving an account: of. as Aurel 
Experiment to — Royal Society, they order'd me to-repeat 


it before them on the 5th Day of December. 1717, being 


Officers on St. Andrews Day; on which. Day an an- 

nual Experiment is appo 
mity to the Will of their late . 

ncfactor Sir Godfrey Copley. 

I made the Experi 

ders; them with all the ſour; d 


of the Glaſſes, 


their Members. 


7 2 2 2 z Martin 


by it was ſerewd 


er | laid the Braſs Plate, wet Leather, and Braſs * 


when | mide it before him and her Royal Elighnefs, he 
was pleas d (by pulling dawn a String fix d to a Lea · 
ver at the top of the Machine) to let Toole the. Bodies 


When the Receiver was full of common Aincheldns | 
juſt as the 
Paper was about the Middle of the fecond Glaſs; but 


per came to the Beam — in the. lame e of 
of chis 


the Thurſday. next after the Y early Meeting for chooſing 


inted to be made, in: Confor- 
Member and B 


iment fiſt with two . hy Recei- 
copping a Guinea and a 
{mall Piece of Paper together; and the Succeſs anſwer d 
Expectation: But not being willing to try with a Down- 

gy becauſe | fear d the Air might Inſinuate between 

by reaſon the. Number of Perſons. 
preſent ſhak'd the Room, the Society order d me to 
make the Experiment at home before one or more of 


— _ — — — 


V 
maurdin Foalkes, Eſq; 


; a very ingenious Member of th; 
Society, did me the favour to be. preſent when I made 
the Experiment at my Houſe ; where we made fout 
Tryals in the following manner. —_ 1 
The whole Machine being fic d, as above mentiond, 
we firſt let fall a Guinea and two Papers; the one placed 
over, and the other under it, (before any Air was pump d 
but) and the Guinea came to the Bottom when the Pa. 
pers wert only in the Middle of the ſecond Glaſs fron 
the Top. Then having laid a- Feather on the Braſs 
Sptings cloſe by the Guinea, we ler them looſe both- 
together; and the Feather was fallen only down to the 
ach part of the Length of the firſt Glaſs or 5 of the 
whole Diſtance, when the Guinea was got down to the 
Bottom of the Receiver. We then laid two Papen 
and two Feathers, one of. each under, and the other 
dver the Guinea. between the Springs; and having dram 
out ſo much of the Air as to bring up the Mercury in 
mit Gage Tube wirhm a quarter of an inch of the grea- 
_ ſt Hein to which it could be then rais'd by the Pref 
fare of the external: Air, we caus d the Bodies to fall 
mil at once: ndr we Papers came don to the ho- 
tom m the ſame mme us the Gainta, yet the Feathers, 
being much r,] wanted nbout chree Inches. But 
= laßt, having laid-the Papers, Beachers, and Guines, 
as before, we pampd out all the Air, and then the 
Feathers, as well as rhe Papers, came co the Bottom of 
tlie Recriyer at the ſinne inſlant vf time as the Gan 
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fern at London on the 16th of June 1717. 
R 


lar Syſtem is much greater than ſome, on a 

c dunt of the late rareneſs of their Appearan 
have ſuppoſed it, may be col Qed from ſeveral f ph 
ones which have within few Years been defcribed in the 

thoſe diligent Qhſeryers aſſsiog ug that they di coe 


rd 
one 1n Sept. 1698. another in Fehr. 1699. 8 third an 


Avril 1702; and again a feuh in Nowewb: 1707: nens 
00 . 4 5 —4— Ware aver (een 2 Exer 
low; all of them having been vety dbcuic and Wär 
themiclves. And balides theſe, two other Comets wich 
remarkably long Tails, the one in Novemb. 1689. che or 
ther in Feix. 1703. paſt by unf vable in theke guy 
Narhera Climats, they having great: douth Latizude, 
and their Motions ditected toward that Pale. Hense 
ve may juſtly conclude that the Returns af Camats ar 

much more frequent than is vulgarly reckoned, and 

tar it is only contingent that for theſe 3 5 Years no one 
ol them has been ſeen and obſeryed by our Aſtronomers. 
at there may the ſtill a much greater Number of 
dheſe Bodies, Which by reaſon of their Smallneſs and 
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very ſerene and calm, I was deſirous to take a View of 
che Disk of 'Mars (then very near the Earth, and ap. 


Directing my Tube for that purpoſe, I accidentally fel 
bling in all teſpects ſuch a Nel as 1 lately deſcrihet 
in Philoſ. Tranſact. Ne 347. but ſmaller. It ſeemed t 


emit from its upper part a very hort kind of Radiz. 
tion directed towards the Eaſt, but Northerly withal, 


Moon, then very near it and alſo near the Full, bin 
der d this Phenomenon from being more diſtinctlu ſeen; 


bat about half a Degree diſtane towards rhe Southvitl, 


Latitude with it, and to follow it ät 'about the Diſtance 


in conſequence thereof; the Angle at the Northern dr 


Mr. Moſes Williams} Nit. Allan Thomas, and my el 


(75. 


for them to be diſcovered : And that this is not barely 
2 Conjecture, take the following Inſtance. 


On Monday, June 10. in the Eyening, the Sky being 


pearing very glorious ) to ſee if I could diſtinguiſh, in 
my 24 Foot Teleſcope, the Spots ſaid to be ſeen on him, 


„ 


upon a ſmall-whiriſh Appearance near the Planet, reſem- 


— conſidering its Situation, was nearly towards the 
din oppaſite td the Sun. The great Light of the 


but its Place in che Heavens was ſufficiently aſcertained 
Retm the Neighbouthood-of Mars, ſrom whom it wa 


the difference of Latitude being ſomewhat more than 
that of Longitude; and Mars being at that time in ? 
17%. 30 with 39. 48" South Latitude, I concluded the 
place thereof in 2 177. 11½with 4. 12“. Lat. South, 
or thereabouts; the which may yet be more ſecurely de 
termined by help of two ſmall fixt Stars 1 found near i, 
the more northerly of which I judged to have the fam: 


of ſix Minutes; the othet Star Was about four Minutes 
more ſoutherly than the former, and about one Minute 


was a little obtuſe, as of about 100 Degrees, and the 
Diſtance of our Nebula from it /eſquialter to the Diſtanc 
of che two Stars, or rather a little more. The Revere 


”. 
* 2 92 


Conte 


TY 


contemplated this 4 for above an Hour, 2/8. 


as to its Reality ; but the Slownels of its Motion made 


' was rather a Nebala than a Comet. 
However, ſuſpecting that it might have ſome Motion, 


and in the ſame Company, when with ſome Difficulty by 
reaſon of the Thickneſs of the Air, we found the two 


which we then imputed to the want of a clearer Sky. 


the Air perfectly clear, we had again a diſtint View 


appeared only like a little Speck of a Cloud, ſuch as 
would ſcarce have been diſcerned in an ordinary. Tee- 
_ much eſs 875 the naked OR | 


duo, c. 4 | Patavii 1717. 


ut 

I HE Subject here treated of not having hicherto 
00 fallen _ the Conſideration of Mathematical 
1 Writers, the Learned Author is obliged to make 


leaſt 


from 104* to near twelve, and we could not be deceiv'd 


us at that time conclude: that it had none, and that it 
l attended the next Night, June 1 1th, at the ſame Hours 


little Stars, but the Nælla could not at that time be ſeen, 
But on Saturday, June 15. the Moon being abſent, and 


| of the two Stars, with an entire " » ou that there re- 
mained no footſtep or Sign of it, in the place where we 
had firſt ſeen this Phenomenon, which we therefore now 
| found to be a Comet, and that being far without the : 
Orb of the Earth, and in it ſelf a very ſmall Body, it 


IX. 4 Aer * . 1 J25 85 Poleni ! in 
E ymnaſio patavino Phil. Ord. Prof. & Scient. 
Regalium, quæ Londini & Bero- 
lini ſunt, Sodalis, De Motu 75 mixto, Libri 


uſe of ſeveral Terms; which are cither wholly new or at 
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into motion by 


flex, or the imple 
dead Water, do, 


called Motos mixtus, or the mixt Motion. 


Progrefs of the Doctrine of running Waters, the Inver 
tion of which our Author 


(724) 
leaſt are apply'd in a ſenſe ſomewhat different from their 
common Accepration; for which realon- he begins his 


Work with a Sett of Definitions. 


Aqua mortua, or a dead Water, is that, whoſe Surface 
being every where equally diſtant from the Centrum gra. 
vium, no part of it can deſcend any lower, without for- 
cing ſome other upward, and conſequently the Whole 
is without Motion. 
Aqua viva, or a running Water. is that which is put 
the Preſſure of the Incumbent Water, 
and whoſe Motion is oppoſed by no other Water bing 
in its way. 

The motion of a running Water is call F Motus Js 

— : 
If a running Water m:ving over the Surface of 2 
by irs Preſſure communicate part of 
its Motion to the dead Water; the compound Motion 
with which the whole Body of the Water Hows, is 


If a Water at different Depths from the Surface run 


with different Velocities, the wean Velocity is that, which 


being the ſame at all ed will diſcharge the lame 
Quantity of Water. 


Next follows a ſhort Hiſtory of the Original, at 


juſtly aſſerts to the Learned 
againſt Fabretti, who has 


Caſtellas, and defends rk 


1 that Caſtellys's 1 Propoſition a 
dine 


portion to the Velocity, was known, and publickly 


Quantity diſcharged being ceteris paribus in pro- 


taken notice of before him by Frontings. 
The Avthor allows Cafte/lss to have been miſtaken 


in determining the Velocity of Warer running out at 


che bottom ok a Veſſel, he having 


allerted That Velo- 
Three 


do be. as che Depth of che Water 2 


; n 
Three Years after Caſtellass Book. came out, this 
Miſtake was corrected by the famous Torricellius, who 
was the firſt that maintain d, that the Velecity of the 
Water running out was in a ſubduplicate Ratie of the 
Depth, but gave no Demonſtration of it. 

This Propoſition, ſays our Author, was confirm d by 


the Experiments of Maggiotti, Mariotte, and Gaglielmini, 
and has ſince been demonſtrated by Mr. Yarignon, by 
Herman in his Phoronomia, and Fohn Bernoulli, as te- 
ported by Herman in the Act Liphenfia. 
Here it may not be improper to take notice, that 
the Demonſtrations of thoſe three Learned Perſons are 
all grounded upon this Suppoſition, that the Water 
running ont. from the Hole is preſt upon by the Co- 
lumn of Water incumbent upon it 


been running ſome time; the Contrary of which 


mous Mr. Mariotte. 


mentioning the Difference in this 


tween the firſt and fecond Edition. 


Horizon, in the ſide of a Receptacle, which is always 


Velocities, with which the Water iſſues out at different 
Depths, 


de demonſtrated to be a Miſtake. Likewiſe, if their 
| Demonſtrations be jaſt, it will follow, that the firſt 
Drops of Water, which iſſue out from the Hole, muſt 
tun with the ſame Velocity, as after the Water has 


ap- 
pears to be true in Fact by the Experiments of the Fa 5 


The Aurhor might have found a juſter Aceount of 
this matter in the Writings of a Great Man, whom lle 
cites on another Occafion; the ſecond Edition of whoſe - 
Book was come out ſome time before Herman pub-- 
liſh'd eicher of thofe Demonſtrations, and had been feen + 
by him, as appears by his qncting ir frequently, and 
t ery Particular be- 


Our Author goes on to conſider: the ſimple Motion 
of Water running out by a Section perpendicular to the 


emertain d at che ſame Height. He ſhews, that the 


— 


A 


bol the ſeſquiplicate ratio of the Depths of the Water, the 
ratio of the Breadths of the Section, and of that of the 


The Author proceeds now to the mixt Motion af 
Water; in order to diſcover the Nature of which be 
has made ſome curious Experiments, aſter the following 

ccc 


* 
A 
l 
7 


1. 


1 Hence he derives his general Theorem, That the Quan- 


and of the fame Bore, and ſo order d, as to be opend, 
or ſtopt at pleaſure, The Water in this Veſſel was a 
Ways kept at the ſame Height, by means of a third 


ture, in the fide of the ſecond Veſſel near the Top, 


Depths, being as the Roots of thoſe reſpective Depth; 
may be repreſented by the Ordinates of a Paraboli, 
- whoſe, Axis repreſents the entire Depth of the Water. 
. Conſequently, ſince the Quantities of Water, running 
out at different Depths, are as thoſe Velocities, they 


the Quantity of. Water diſcharg d from the whole Se. 
ction, will be repreſented by the Parabolick Space; and 


Abſciſſ. FFF 1 
The Times, being as the Quantities of Water dil. 


charged, may 
thole Quantities. 


0 . 


times of the Efflun. 


ction through the ſide of it, was placed -upright in a 
dead Water; fo that the bottom of the Veſſel was a con- 
ſiderable Depth below the Surface of the Water; and 


— 
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likewiſe may be repreſented by the ſame Ordinates, and 


* 


the mean Velocity by that ſame Space divided by the 


be, repreſented in the fame manner as 


A 


tities of Water diſcharged, are in a ratio compounded 


; 

" 

| 1 2 N 
. 


A lar ge .cylindrical Veſſel, with: a perpendicular ge- | 


the Veſſel was kept immovable in this ſituation. 
Above this was fixt another Veſſel, full of Water, 
whoſe Bottom was pierced with 16 Holes, exactly round, 


Veſſel, which ſupply'd, the Water, as faſt as it ran out 
at the round Holes in the Bottom; and a large Aper 


prevented 


ne 


BP fn" 15 m 


reach 


wr *W 


Fl 


ood ed, 
run fioln 6. 


The e Ning op 0 (be i 
Holes, 1 — e lecond elke Were un: 
ohr 18 £ 5 ißt werVel cl. d 
. el lige, fo. 0 

uk: apf 155 Waker b flux K. ud 


roſe no high 
"In oth 


e 95 ng — 4 fy 


froin + 1 * the: Sond. Holes, the Water role 
ſaceethv 1 le ches, before the: Section d dil. 


el 

charged © = thy ar; Wit ene u... GE. 
The EX periment being tepearet with ops penibg other, 
Numbers * 55 ound Holes with Sebi 95 ile 
tent Breadths, 13 at” Jifferbat* eprh$ of the dead Wa. 
ter, the ſeveral Heiph hrs, to Which the Ware ,toſe in he 
Veſſel, were carefully o pbſery'd 2 0 ſer Aon by 

' Other Expetiments' Gele "made by lacing 1 the Beer 
Veſfet on dry Gtotind, and the feveral Heights ro which 
the Water roſe in ** Veſſel, -accotding as different Quan- 
tities were ſuffer n in, were likewiſe obſery'd, 
and found a recal 15 the Heights deduced by Calcu- 
lation from the genetal I heotem above · mention d, con- 
cerning the ſimple Motion of Water. 

The Learned Author comes now to apply theſe Ex- 
periments, in otder to diſcover the Theory "of mixt 
— th to which end he lays down theſe two * 
pot © es. 41 | | ; 


* 


Aaaazaa Firſt, 


Experiments, by the Nn of which. he hopes fuch a 
Rule may be found out, 
Firſt, he obſer ves, that, if the Depch of the running 


« 728 * 
Firſt, he ſuppoſes, that t the eee af :the.x 


Water is eyery where in 5 ſubdüplicate 7 A 5 of i 
Depth, and. cofiſeq uently t W a nfs 4 
arab SPACES, gal Nis in ch 


be repreſented by the 
caſe of the 25 Motion Water,” 

Secondly, that ce e cloci 1 ol the dead Warer, js th 
fame at? opths, and- equal to. the greatell Weben 
of the rupning Water, Wherdlare, the w of dead 
Watef diſcharged may be repreſented by a Rectangle, 

bh. of the ſtagnant Wax 


whoſe e e rep erg: t he. 


he greateſt Droiaare: Af the Ba 
ae Sp wn abortion. : 
Haying chus coftrived a way of repreſenting the 
waste 0 f Water: diſcharged by the mixt Motion, 
as had been done before for the ſimple, Mo. of We 
ker, Our Luchor obſerves. that the. Velocities af the Wa 
ter iſſuing Gut at different Depths, and conſequently 
the Parabolick Spaces repreſenting. the Quantiries « of Wa 
ter expended, muſt be &<. is in, the. ir. than in_the 
b — EZ 
In order therefore. to find a Several Rule for as 
mining the portion between the Parabolick Spaces, 
which repteſe the Quantities diſcharged by the mint 
and {imple . Dab r betyeen the Parameters of thoſe 
Parabel. be, draws fame Obſervations from the foregoing 


Water continue unchanged, 2 greater Depth of deal 
Water requires a leſs Parameter. 
| Secondly, That this Parameter does not decreaſe in 
ſo * 2 Proportion, a the Depth o of the Water it- 
crenles,. 
Tbiralhy, That, if the Depth of the dead Water de- 
creaſe, or the Dogs of the rovelng Water — i 
uc 


(Ag) 
> männer, that the latter becomes infinitely reat i 
erer te rhe! former, then the Fer ch 15 
mixt Motion mült become equal de thut of the © ſunple 
Motion.” 2770 18 Fine 3657 ja 00 BAT Sts 
Fourthij. "That, if the Depth of the dead was be⸗ 
come infinitely — in compariſon of the Depth of the 
wining. Water,” the 'Patameter of the mix it Noe ue 
aiſhes, or becomes equal tc nothing. C 
The Rule, cherefore, which is to be found, ought 
to agree with all theſe Obſetvarions, ahd eſides muft 
produce the ſame Quantities of Water by Calculation, 
| i were found by Experiment t anſwer 't6 the fetal 
Depehs '6f runniügz and” debd Warkt, "in che abowe nen- 
dn d Tryals 195. 2 ih 10 l MET CR El0c 5 
Upon this Fou ndation the Leatned Author pedceeds; 
1 4 tentative Method; 66 fd his Rule, und ha vit 
dicover'd it, he hews' y Calcufzt ion, that it anfwrrs 
ae eee e o 
This Rule is erptelt in 4 ptctry High Edesse, which 
deſides otbet tions 5 rhe extractive the 
| Root of the ith" Fer 5 
From this Equation is derived another, kein In | 
find eicher the Quantity of Water diſchatg d, the Depth 
of the running, ot that of the dead Water the other 
two of them being given; as likewile z third Equation, 5 
to find the mean Velocity.” 
Our Author goes des on to ſhew the Uſefulneſs and Ne- 
 ceſſity of conſidering the Doctrine of mixt Motion, in 
all Queſtions relati by the Courſe of Rivers, the Quan- 
0 0 Water which they diſcharge, the enlarging or 
| harrowing their Ole” the ſcouring and deepening 
their bn. Marry and the Motion of the Tides in Har- 
rs. Thefe he illuſtrates by ſeveral Deductions from 
| the Equations above mention d; to render which of grea - 
| ter Evidence, it were to be wilt, that thoſe Equations 
| Asa 2 were 


"_ 


(Nen 
were built upon more ſolid, x EE 1 ten 


tative _Calculys and that Allowance had: been, made for 


the Velggicy. impreſk vpon the-preceding: Naser in Ri 
vers, by e pet. of that which follows, which is 


Kay * e N the Author in his Theory, both of mix 
ne d ſimple. M. otion. 7 u 2028 elt 21m01 
In the Fecond Book, igt cennec {Waiter pronala 
the State of the Lagune a gf, Fenice Jes a. proper Exam. 
ple, 30 demonſtrate the Uk {3.0 H his new T heory, 

He conſiders oY minute 7. the) ſeveral Cauſes of choak, 
ing up, dhe end Mes hads propoſed by 
Vie hots 8 Keaping it; glpar, gay 
as. impracticable AFR of Fo 


of ch i he. reje 
age others as — or prejudicial; and-laftly de 


„ 24. 9 £43 i £431 0 ” 
17 be 


1 he, 


un 4, i 


ie, 4055 with chem 
FER rs ＋— fry PO 


- Water, 0 s ;Swiltnels 
| 00 Motion continues. But; when, ch ey; come into the 


Laguna, the Water, upon extending. it. ſelf ver that val 


7 looſes almoſt all its · Velgeity anlequent 
Pl the Soil and.! Eilh.,, Aich be betore IT wich i, 
fubſides in great andes 


the Bottom. en tf 
The Remedy oyr. Author propoles for this Incon 
venience, is either, w wholly ra divert the Courle of the 
Rivers and carry hem. by anqther Way. directly in 
to the Sea; or at, leaf}, to. ſecure their Outlets with 
Sluices, ſo as to ſuffer, them to paſs into the Laguns, 
when their Waters are clear; ; but after great Rains, whe! 
they run foul and rucbid, to ſtop their Paſſage that 


WAY, 1 and | Jer, them out 1 the ther, (anne Into the 
d. | 


Y ; n og * 8 7 : * , £ * © 
o & » \ . # * * 1 * = 7 " N , . 4 # MH * 4 'F: 
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. 


The 


Larana exc iI; eſp 
the Wind blows. hard at South - Eaſt, at which times 
the Tide of Flood is ſeveral Hours longer than the 
Ebb. This occaſions very high Tides in the Laguna, 
and a great part of the Water, which enters by the Flood, 
not being. carry d ont by the ſubſequent Ebb, has the 


carrying away the band. 


He occaſionally combats, the Opinion of Gaglielmini, 


The ſecond principal Cauſe of chaaking- up the La. 


guns, is the Sea. Concerning. which our Author ob- 
along the Coaft of 1fria and Friuli, where it is per- 
perually waſhing away rhe Land in great Quantities, 


* .£ . 


with which, and the Sand which it raiſes, upon high 


Winds, in chg Shaliows_ ncat the Shore, it enters be 


T 3 * 


edingly tutbid and foul; eſpecially, when 


more time to: H iſcharge its Soil and Sand in the Lagana. 
This is 33 Enemy very hard to deal with, however 
our Author propoſes ſome Works of flrong Piles, and 
large. Stones thrown in between. them, to be carried 
directly forward into the Sea, in order to break the 
Violence of the Waves, and prevent their waſhing and 


He ſeems likewiſe to favour 2 Propoſal made by the 
late famous Gugl/elmini, and ſome others, to let the Tide 
enter the Lazu1n4 by more Paſſages tñan it is to go out 


- 


* » 
- 


thinks this Contrivance will ſcarcely perform all that 
is expected from ir; beſides that, ir will be. attended 
with great Difficulties in making Works, and Flood- 


| gates of a ſufficient Strength, to reſiſt the Violence of 


* 


and moſt other Mathematicians who have thought up- 
on the Subject, that in order to give a greater Velo- 
My to the Water of a River, thereby to ſcour and 


| Cleanſe the Channel, it is proper to make the Outlet 


narrower. 


a, in qrder.to make it run out with a greater Velocity. 
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- -narrower, | This our Author maintain 


Waters to become leſs than it was before. But whe. 
ther a Propoſition of ſuch Conſequence, and ſeemingly 
ſo well ſupported by Reaſon and Ex N 
to be condemn'd upon the Authority of a Theorem 
founded only upon a tentative” Calculati 
leſt ro the Judgment of the Learned. 


1 * YO FRETS * . N F 3 17 8 1 „% 1b 18 2 bo: = 
II. Ap ollonii Pergzi Conicorum Libri Oddo, & Se + 


"PHE worthy Curators of the Oxfird 'Prefs' having 


ther to proceed in the laudable Intention of giving the reſt 
of the, ancient Greek Alatbematician, in the ſame beauiful 
Form: In this Deſign they were chiefly animated by the 
late learned and beneficent Dean of Chrift-Church, . Dr. Henn 


| ſucceed Euchd, engaged the two Savilian Profeſſors to take 
upon them the Care and Pains of the Edition + Dr. David 
Gregory promiſing his Aſſiſtance as to the firſt Four Books, 


2 | 732) 


$ to be oſtner 
falſe, | than true, and endeavours to ſhew from his | 
Theorem above-mention'd , that —_— the Outlet 
narrower, will frequently cauſe the mean Velocity of the 


perience, ought 


on, muſt be 


+ WY 


reni Antiſſenſis de Sectione ylindri & Cont Libri 
Ano. Fol. Reg. B Rears Oxon. +50: 
POE UNO. 13 t CHHOQUNT 301.41 | 


# OY 
4 1 « ” » | —_ 
1414 1 4 


obliged the Publick with a very elegant Edition of 
the Works of Eaclid, Græco- Lain, were pleas d fur- 


* 


Aldridge, who pitching upon Apollonius, as moſt proper to 


* 


which are ſtill extant in Greek: and Dr. Edm. Halley under- 
taking to tranſlate the Fifth, Sixth, and Seventh Books out 
of Arabick (in which Language they were only to be 
found) and to endeavour to reſtore the Eighth, long ſince 
wholly. loſt. But Dr. Gregory ſoon after dying, the Cate 
of the Whole devolved on Dr. Halley, who hath ſpared no 


Pains to render the Work complete. . 

He in his-Preface tells us what Helps he had to perfet 
the Text, That he. had the uſe of two Greek ASS. of the 
firſt Four Books, ene of which was Sir Henry Sa vils, and 
1s in the Savilian Study at Oxford, the other is now + * 
ova 


\ 


Royal Society 
That he had only one Manuſeript of Eu 
the Savilian: Study, 
1 the more difficult Places of his Author; and that he was 


 renerable Prelate, made a noble Acceſſion to the Bodley Li- 


| graphe at the end, to have been written in the Year of 
Criſt 1303. and to have been 4 Copy of 4 Tranſlation of 


(233) 
$' Muſerm, having been lately preſented them 
by. that Skilful Mathematician Mr. William ones, F. R. S. 


deins Commen- 
- and two Gel Copies, from 
of Pap ppar's Colle&ions, out of whoſe 
th Book he took the Lemmite, which ſerve as a Comment 


tary, out of the Bodley Library 


forced to reviſe and correct the Miſtakes and Tniptoprieties 


of the Latin Tranſlation of Commandine. 


As to the latter Books, which were only in Arabick, he 
informs us, that he made uſe of the Bodley Tranſcripe gf 


2 Manuſcript that is at Leyden, which it ſelf is a late Co- 


py of that cient Arabick Book of the Conicks, heretofore 
Golins 2 bur = —＋ by that great Patron of Uni- 
reiſſus hate Primate of Feland, who. was. 


this Original Bok whereby be not only amended ſeveral 
Faults committed by the Copyiſts in a+ double Franfcrip 
tion, but was alſo aſſured ar this Arsbick Book was a ver- 

bal Tranſlation from the Greek; the fame Schemes markt 


vith the ſame Letters, and the whole Context being the | 


ſame in the firſt four Books of it, as in the Greek Apo- 
nt. This valuable Manuſcript, * with about 800 of 
Miesel and Greek; has fince, by: the Dohation of thar-moff: 


brary, wherein it is now depoſited. Ir appears by an "Ept- 


the Conicks, made fome Ages before by Thbit Ben Corab, 
but then newly reviſes by chat famous Peſan Machemati- 
can Noſo-eddin, who' ouriſh't about the middle of our 


ticteenth Century. 
Belides this, the Editor rolls us, Hd on Uctaftbt he: 
eonſulted another Arabick Manu ( heretofore Ravisis) 


ot great Antiquity, being an Epitome of the fame Books by 
Adolmeles of Sebiraz;, every where agreeing in the Order 
ad Argument with the ſolwer, but abridg d. So that ha- 
ling had theſe Helps, he is in hopes — he has ſo far re- 


nieved thoſe Three Books of Apiitonios, that the Lols of the 
The 


Crea Text "oy honeelectls be leſs lamented, 


£0735) Number 355: 


-DSOPHICAL. 


TRANSA CT] ON'S.. 


5e .C 


0 che Monch of fer Feb: Mari and 4p 17) x. 


F 
* 


0 ws 4 oy II? . 4 


conTinTs. 


1 ſuderations on the. Chang e of the Laine 
„ ſome of the — fixe Go. By: 
„ Py; REC ne 5c 
l. Ji Account of ſome Experinients Pon before 
be Royal Society; with an Enquiry into the. 
i cauſe f tbe 4 Aſceut nd Suſpenſion of Water. in 
"Capillary T bes.” Dy James Jurin, 'M. D. and 
R. Soc. S. 
Il. De Motu Aquarum fluentiun, Autbore coden 
ae D. Jacobo Jurin, M. D. 
IV. 4 Account of the 8 inking of three Oaks into 
123 round, at Manington in the County of Nor- 
folk. ee by peter Le Neve, EVA; 
Norroy King g at Arms, and Fellow of the Roy- 
al Society. 
3 i Refification of the Motions of the five Satel- 
lites of Saturn ; with ſome accurate Obſervations 
of them, made and Communicated by the Reverend 


Mr, James Pound, R. S. Soc. 
Aa 2 a4 4 I. Conſi- 


[The 


I took the pains to compare the Declinations of the fixt 


4 Ku | 7 y | | . * 
8 7 


3 . 3 . 1 : th oF x Fu # | bs 2 | 
I. Confiderations on the Change” of the Latitids 


of ſame, of the principat fixp ö tar. By Edrgund 
EM © . 


FLY y „ „ 00 © *%> —— Mw „% — —— „ CEL „ ” © ns _ . 


ä [- rr the qu, 
tity. of the Preceſſion of the Equinoctial Points. 


Stars delivered by Plolay, in the 3x Chapter af the 7 
Book of his Almag. as obſerved by Timocharis and Ari. 
| ſtylus near 300 V ears before c hviſt, and by ' Hpparchy 
about 190 Wars after them, that i about 130 \Y egis 
before Chriſt, with. w 2126 now fd :.and by *a re- 
ſult of very many Calculations, I concluded that the 
fix Stars in 1300 Yeatd d ire adbahced ſomewhat more 
than 25 degrees ih Longitude, or that the Preceflion is 
ſomewhat impre than 50 per unn. But that with ſo much 
uncertainty, by reaſon of the imperſect Obſervations of 
the Ancients, that | have choſen in my Tables to adhere 
to the even proportion of five Minutes in fix: Years, 
whieh from other Princi ples we are aſſured is very neat 
the Truth. But while was upon , this Enquiry, 1'was 
ſurptized to find the ener ol three of the principal 
Stars in Heaven d 1e y to cantradict the ſuppoſed great 
er Obiiquity of the Ecliptick, which ſeems confirmed by 
the Latitudes of moſt of the reſt; they being ſet down 
in the old Catalogue, as if the Plain of the Earths Orb 
had changed its Situation, among the fixt Stars, about 
20 ſince, the time of Hipparchus. Particularly, all the 
Stars in Gemini are put down, thoſe to the Northward of 
the Ecliptick, with fo much leſs Latitude than we find, 
and thoſe to the Soathuard with ſo much mo 1 
1 2 , Ati- 


uvucr 1234644400 | 
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2 (BK) . 
Latitude. Vet the three Stars PF alilicium Or the Bulls 


Eye, Sirius 


1 
b 


much 


(38) 5 
much more Soatherly from N (whoſe Obliqui. 
ty he makes 2 greater than we elteem'ir at preſent) di. 
flering in the whole 4 = Min One half of this difference 
may perhaps be excuſed, if reftadion were not allowed 
in this Caſe by Tycho; yet ewo Minutes, in ſuch a Stat 
as Sirius, is ſomewhat too much for him jo be miſta. 
Pp en 0 

| But a further and more evident proof of this change 
is drawn from the Obler vation of rhe application of 


undoubted principles of Aſtronomy, it was im poſlible 
for this to be true at thens, or near it, unleſs the 

Latitude of Palilicium were much les than we ar this 
time find it. Vide Bullialdi Aſtr. Philoldica, pag. 172. 


This Argument ſeems not unworthy of the Royal Ss 
cietys Conſideration, to whom | humbly offer the plain 
Fact as I find it, and would be glad to have their Opt 
But whether it were really true. that the Obliquity o 
the Ecliptick was, in the time of Hipparc has and Piel. 
my, really 22 Min. greater than now, may well be que 
ſtioned ; ſince Pag as Alexandrinus, who lived but about 
200 Years after Ptolemy, makes it the very fame that 
we do. Vide Pappi Collect. Lil. VI. Prop. 35. 
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. 4% Account of ſome Experiments own before 

| the Royal Society; with an enquiry into the 
canſe of the Aſcent and Suſpenſion of Water in 
| Capillary Tubes. 1 James es Jurin, M. D. * 
R. Soc. S. 


Ome Days 220 a Method was propoſed to me by 
| \ ) an ingenious Friend, for making a perpetual Mo- 

tion, which ſeem'd fo plauſible, and d indeed ſo cafily 
| demonſtrable from an Oblervation of the late Mr. Harte. 
bee, ſaid to be grounded upon Experiment, that, tho 


Nature, yet, | confeſs, | could not ſee why it ſhould 
not ſueceed. Upon tryal indeed I found my ſelf diſap- 
pointed. But as ſearches afrer things impoſlible in 
| themſelves are frequently obſery'd to produce other 
| diſcoveries, unexpected by the Inventer; fo this Pro- 
poſal has given occaſion not only to rectify ſome mi- 
ſtakes into which we had been led, by that ingenious 
and uſeful Member of the Royal Society above named, 
| but likewiſe to detect the real Principle, by which | 
| Vater is raisd and ſuſpended in Capillary 8 
| dove the Level. ; 
t Friends Propoſal was AS follows. 
Fg. i. Let 48 C be a capillary Siphon, compos d 
|of two Legs AB, BC, unequal both in length and 
Diameter; whoſe longer and narrower Leg A B ha- 
ing its orifice 4 immerſt in Water, the Water will 
["iic above the Level, till it fills the whole Tube 4 B, 
fand will then continue ſuſpended. If the wider and 
Porter Leg BC, be in like manner immerſt, the Water 
; Bbbbbb will 


| 1 am far from having any Opinion of attempts of this 
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height of the Tube B C. 


the Suppoſition, will be ſuſpended by ſome Power acting 

termine the Water to move one way, or the other. But 
deſcend, and cauſe the Water to run out at C. Then 
the preſſure of the Atmoſphere driving the Water uy. 


ward through the Orifice A, to ſupply the Vacuity, 
which . otherwiſe be left in the upper part of the 


out of which it riſes. But the Fallacy of this reaſoning 


the Orifice C, riſes upward towards F, and running all 
out of the Leg 5 C. remains ſuſpended in the other 


e A the Water will not run either "ay. 


( 740 ) 


will only riſe to ſome height as FC, lefs than the entire 


7 his Sip hon being filld with Water. * the Orifce 
A ſunk blow the Surface of the Water D E, my Friend 
reaſons thut 


Since the two Caluding of Water AB and F C, by 
within the Tubes they are 9 'd in, they cannot — 


the Column B F, having nothing to ſupport it, muſ 


Tube BC, this muſt neceſſarily produce a perpetual 
Motion, ſince the Water runs into the ſame Vel{e|, 


appears upon making the Experiment. 
Exp. 1. For the Water, inſtead of running out at 


Leg to the height 4 6 

Exp. 2. The ſame thing ſucceeds upon taking the 
Siphon out of the Water, into which its lower Orifce 
A had been immerſt, the Water then falling in drops 
out of the Orifice A, and ſtanding at laſt ar "the height 
AB. But in making theſe two Experiments it is ne- 
ceſſary that AG the difference of the Legs exceed FC, 


Exp. 3. Upon inverting the 2iphon full of Water, i 
continues wichout Motion either way. 

The reaſon of all which will plainly appear, when 
we come to diſcover the Principle, by which che Water 
is ſuſpended in e Tubes. 1 


( 741 ) 

Mr. Hawksbee's Obſer vation is as follows. 

Fig. 2. Let ABFC be a capillary Siphon, into 
the which the Water will riſe above the Level to the 
height CF, and let B 4 be the depth of the Orifice 
of its longef Leg below the Surface of theyWarer D E. 
Then the Siphon being fill'd with Water, if B 4 be not 
greater than C F, che Water will not run out at A, but 
will remain ſuſpended. 5 

This ſeems indeed very plauſible at firſt ſi ght. For 
ſince the Column of Water FC will be ſuſpended by 
ſome power within the Tube, why ſhould not the Co: 
lumn B 4, being equal to, or loſs than the former, 
continue ſuſpended by the ſame Power? 

Exp. 4. In fact, if the orifice C be lifted up out of 
the Water D E, the Water in the Tube will continue 
luſp ended, unleſs B A exceed FC, 

. But when C is never fo little immerſt in the 
Water, sdb the Water in the Tube runs out in 
dtops at the Orifice 4, tho the length AB be conſide - 
| rably leſs than the height CF. , 

Mr. Hawksbee in his Book of Experiments has advan- 
ced another Obſervation, nimely, that the ſhorter Leg 
of a Capillary Siphon, as 4B FC, muſt be immerſt in 
tne Water to the depth FC, which is equal tothe height 
ef the Column, that would be ſuſpended in it, betore 

tne Water will run out at the longer Leg. 

Fxp.6. From what miſtake this has proceeded, L 
cannot imagine; for the Water runs out at the longe 
Leg, as ſoon as the Oriſice of the ſhorter leg e 
to touch the Surface of the ſtagnant Water, without 
being at all immerſt therein. 

Having proceeded thus far in obedience to the com- 
mands of this illuſtrious Society, | beg leave to go a 
litclz farther, and to enquire into the cauſe of the aſcent 
| and lufpention of Water in capillary Tubes. 
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preſſure of the Atmoſphere, has been, I think ſufficient· 


. and inquiſitive Perſon, namely the attraction of the 


Since in every capillary Tube the height, to which 
the Water will ſpontaneouſſy aſcend, is reciprocally as 
the Diameter of the Tube, it follows, that the Surfac: 


pended is, as the Diameter of the Tube. Therefore, 
if the attraction of the containing. Surface be the cauſe 
cauſes produce unequal effects, which is abſurd. 

To this it may perhaps be objected, that, in two 
Tubes of unequal Diameters, the circumſtances are di 
in themſelves, may produce effects that are unequal. 
but thoſe parts of the Water, which lie in the middle of 

the Tube, are nearer to the attracting. Surface, than in 
the wider. But from this if any thing follows, it muſt 


quantity of Water, which is contrary to Experiment 


in things of this nature, than Mathematical reaſoning 


Which appear to me to contain an Experimentum Ci. 


Tam) 


That this Phænomenon is no way 


. Owing to the 


by prov d by Mr. Hawksbee's Experiments» 
And that the cauſe aſſign d by the ſame ingenious 


concave Surface, in which the ſuſpended Liquor is con. 
tain d, is likewiſe inſufficient for producing this effeg, 
I thus demonſtrate. . a 


containing the ſuſpended Water in every Tube is al- 
ways a given Quantity: but the Column of Water ſuf 


of the Waters ſuſpenſion; it will follow, that equal 


ferent, and therefore the two Cauſes, tho' they be equal 


For the leſſer Tube has not only a greater Curvature, 


be, that the narrower Tube will ſuſpend the great 


For the Columns ſuſpended are as the Diameters 9 
But as Experiments are generally more ſatisfaa) 


it may not be amiſs to make uſe of the following 


11¹ 2 
| Fig 
— ly - es 

1 - | 4 


(743) 
Fiz. 3. The Tube C D is compoſed of two Parts, in 
the wider of which the Water will riſe ſpontaneouſly 
te the height B F, but the narrower Part, if it were of 
a ſufficient lengeh, would raiſe the Water to a height 
equal to C D. 
Exp. 7. This Tube being filld wich Water, and the 
wider end C immerſt in the ſtagnane Water 4 B, the 
whole continues ſuſpended. 
Exp.8. Fig. 4. The narrower end being immerſt, 
s the Water e ſubfides, and ſtands at laſt at 
the beicht D G equal to BF 
| From which it is manifeſt, chat the ſuſpenſion of the 
Water in the former of cheſe Experiments is not owing 
to the attraction of the containing Surface: ſince, if 
that were true, this Surface being the ſame, when the 
Tube is inverted, - would ſuſpend the Water at the ſame 


height. | 
| of this Hypotheſis, f 
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Having ſhown the inſufficiency 
| come now to the real cauſe of that Phænomenon. 
which is the axtraction of the Periphery, or Section of 
the Surface of the Tube, to which — upper Surface of 
the Water is contiguous and coheres. 
kor this is the only part of the Tube, from which the - 
Water muſt recede upon its ſubſiding, and conſequently 
the only one, which by the force of its coheſion, or at- 
traction, oppoſes the deſcent of the Water. 
This likewiſe is-a cauſe proportional to the effec; bs 
Which. it produces; ſince that Periphery, and the Co- 5 
umn ſuſpended, are both in the ſame proportion as the 
Diameter of the Tube: - 
Tho from either of theſe ä it were eaſy to 
va juſt Demonſtration, yet to put the matter out of 
ul doubt, it may be proper to confirm this aſſertion, 
* ye have done che former, by acual — 
ifs 5 


( 744 E 

Fig. 8. O Let therelore ED be a Tube, like 
chat N uſe of in the 7th and 8th Experiments, ex · 
cept that the narrower Part is of a greater length; and 
let 4F and BG be the heights, to which the Water 
would ſpontaneouſſy riſe in the two Tubes ED and DC 

Exhr o: this Tube have its wider  Orifice C im. 
merſt into the Water 4 B, and be filld to any height 
lefs than the length of the wider Fart, the Water will 
immediately ſubſide to a i cycl wich the point 6; but if 
the Surſace of the contain d Water enter never lo little 
within the ſmaller Tube E D, the whole Column D 0 
will be ſuſpended, provided the length of * Column 
do not exceed the height 4E . 
In this — ng it is plain, char lone | is nothing 
to ſuſlain the Water ar ſo great a height, except the 
contact of the Periphery of the leſſer Tube, to which 
ehe upper Surface of the Water is contiguous. For the 
Tube O C, by the Suppoſition, is not able to ſupport the 
Water at a greater height than BG. _ 

Zxp. 10 Fig.6. When the ſams, Tube is inverted, 
and the Water is rais'd into the lower extremity of the 
wider Tube CD, it immediately ſinks, if the length cf 
the ſuſpended Column D A be greater than G; . 
as in the Tube D E it would be "ſuſpended to the height 
4 F. From which it manifeſtly appears, that the {ul 

penſion of the Column D does not depend upon tne 
— of the Tube DE, but upon the Periphery ci 
the wider Tube, with which its upper Surface is 10 
contac. 11 
for the ſake of thoſe who are pleas d with ſeeing the 
ſame thing ſucceed in different manners, we {ubjoin ide 
two following Experiments, which arc in ſubſlance ths 
ſame with the ↄth and ioth. 

Fig. 7. ABC is a Siphon. in whoſe narrower, a 
ſhorter Leg 4B, if it were of a ſuflicient length, mige 
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5 ii 
| be ſuſpended a Column of Water of the height E F; but 
the longer and wider Leg BC will ſuſpend no more 
than a Column of the length 6 H. 25 
ENI. This Siphon being fill'd with Water, and 
held in the ſame Poſition as in the Figure, the Water 
will not run out at C the Orifice of the longer Leg, un- 
lelsD C, the difference of the Legs 4B and 6 C, exceed 
the length E F. „%% £m JEW Tt 
Fig 8. Exp. 12, If the narrower Leg BC be long- 
er than 4B, the Water will run out at C, if DC the 
diference of the Legs exceed EF; otherwiſe it will 
na bans . 
ln theſe two Experiments it is plain, that the Columns 
DC are ſuſpended by the attraction of the Peripheries at 
4A, ſince their lengths are equal to E F, or to the length of 
the Column, which by the ſuppoſition thoſe Peripheries 
are able to ſupport; whereas the Tubes B C will ſuſtain 
Columns, whoſe lengths are equal to G HF. 
Tho' theſe Experiments ſeem to be concluſive, yet 
it may not be improper to prevent an Objection, which 
naturally preſents it ſelf, and which at firſt view may 
be thought ſufficient to overturn our Theory. : 


Fig. 5. For ſince a Periphery of the Tube E D is 
able to ſuſtain no more than a Column of the 
length 4 F, contain d in the ſame Tube; how comes 
it to ſuſtain a Column of the ſame length in the wider 
Tube DC, which is as much greater than the former, 
4 the Section of the wider Tube exceeds that of the 
narrower 2 es Eo 
Fiz.6. Again, if a Periphery of the wider Tube 
D (be able to ſuſtain a Column of Water in the ſame 
Tube, of the length BG; why will it ſupport no more. 
an a Column of the ſame length in the narrower 
Tude E D? : 1 
Which 
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account for the ſeemingly ſpontaneous aſcent of it. For, 


( 746) 
Which Queries may likewiſe be made with repard 
to the 1ith and 12th Experiments. . 
The anſwer is eaſy, for the Moments of thoſe rwy 
Columns of Water are preciſely the fame, as if the f. 
ſtaining Tubes E D and C D, were continued down to 
the Surface of the ſtagnant Water 4 3; ſince the vel. 
cities of the Water, where thoſe Column grow-wiac:. or 
narrower, are to the velocities at the attracting Pcriphe. 
—ries, reciprocally as the different Sections of the (o- 
lumns. WH 5 EY 
Fig. 9. Exp. 13. From which conſideration ariſes 
this remarkable Paradox That a Veſſel being siven of 
whatſoever Form, as 4 BC, and containing any aſſigns 
ble quantity of Water, how great ſoever; that whole 
quantity of Water may be luſpended above the Level, 
if the upper part of the Veſſel C be drawn out into a 
capillary Tube of a ſufficient fineneſs. 5 
But whether this Experiment will ſucceed, when the 
keight of the Veſſel is greater than that, to which 
Water will be rais d by the preſſure of the Armoſphere, 
and how far it will be alter d by a Vacuum, | may 
perhaps haye the honour of giving an account to the 
Society {ome other time, not being perfectly ſatisſy d 
with thoſe Tryals which 1 have hitherto had the oppor- 
runity of making. FFF 
Having diſcovcr'd the eauſe of the ſuſpenſion of We- 
ter in capillary Tubes, it will not be difficult to 


ſince the Water, that enters a capillary Tube as ſoon 
as it's Orifice is dipt therein, has it's gravity taken of 
by the attraction of the Periphery with which it's up- 
per Surface is in contact, it. muſt neceſſarily riſe big 
er, partly by the preſſure of the ſtagnant Water, and 
partly by the attraction of the Periphery immediate) 
above that, which is already.contiguevs to it. , 


(747 ) 

Tt might now be ſhown, how naturally the various, 

and ſeemingly contrary appearances of the above 
mention d Experiments are deducible from this Theory; 

but this is ſo eaſy, that ic is needleſs to inſiſt upon ity 

and our diſcourſe upon this minute Subject has been 

already ſo tedious, that we could ſcarce hope for Pardon, 
unleſs it were directed to thoſe, who are ſenſible to 
how many of the greater, and more conſiderable, Pha. 
nomena of Nature this Doctrine is applicable. 


p S. When this Paper was reading before the So- 
ciety, J found that our incomparable Preſident was 
already acquainted with the above-mentioned Principle, 
and I have ſince met with ſeveral Paſſages in the 3 iſt 
Query ſubjoin d to the late Edition of his Opticks 
which plainly ſnew, that he was Maſter of it, when 
they were written. Ee or Te 

| muſt do the ſame Juſtice to that excellent Mathema- 
tician Mr. John Machin, Profeſſor of Aſtronomy in 
Z— 
| To theſe two worthy Perſons I am obliged for the 
following Obſervation, That, what J call a Periphery, 
or Section of the concave ſurface of the Tube, is really 
a ſmall Surface, whoſe Baſe is that Periphery, and 
| Whoſe height is the diſtance, to which the attractive 

power of the Glaſs is extended. 
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III. De Motu Aquarum fluentium. Authore eoden 
D. Jacobo Jurin, M. D. 


Quæ Motum ex imi vaſis foramine defluentis ſe. 
: pe videmus, tum in ipla re Hydraulica, tum in 
ejus Principiis ad Oeconomiam Animalem applicandis, a. 
liis cum Potentiis comparari» Cujus Motus quantita- 
tem cum hactenus nemo, quod ſciam, recte determina- 
verit, uſurpare ſolent ejus loco ſcriptores Hydtaulici 
Columnæ aqueæ pondus foramini incumbentis. Quod 
qui faciunt, id ſane neutiquam animum advertunt fieti 
omnino non poſſe, ut Motus aliquis cum pondere qui · 
eſcente conferatur. Poterit autem Aquæ defluentis Mo- 
tus facili opera definiri hunc in modun. 
Fig. 10. Sit SH AHS Aquæ ſuperficies infinita, CC 
foramen circulare in ſundo fatum, 4 B recta perpen- 
dicularis per foraminis centrum ducta, S6 CCGS Co- 
lumna ſive, Cataracta Aquæ per foramen CC decur- 
rentis, S G C Curva. cujus rotatione circa Axem 4B ge. 
neratur Solidum, five Cataracta, SGCCGS. Aqua . 
nim cum libere, & motu accelerato deſcendat ad nor- 
mam corporum omnium gravium, neceſſariò in mino- 
rem amplirudinem contrahitur, prout majorem velocita- 
tem acquirit inter cadendum, & profluic ex foramine 
CC ca cum velocitate, quæ cadendo ab altitudine 4» 


comparatur. 5 5 
Velocitas autem corporis gravis cadendo genita, es 
 Galilei demonſiratis. rationem obtinet ſubdupflicatam 
altitudinis unde cecidit. Quare, {i ducatur ad Curvam 
S6 C Ordinata quævis DE atque ipſa  E vocetut 
& 4 D x, exponetur velocitas Aquæ in ſectione A= 
2 


5 TT. _ 
per / x, & Factum ex ea velocitate ducta in ipſam fee- 
tionem per . 5 
Quod Factum eſt ut moles Aquæ dato temporis 
ſpatio per eam ſectionem tranſeuntis; cumque eadem 
Aquæ moles dato tempore per ſingulas Cataractæ ſectio- 
nes ttanſeat, proinde Factum iſtud perpetuo ſibi con- 
ſtabit, eritque Vx X = l. & X i. 
Quæ eſt Æquatio Curvæ SGC, cujus partem, intra 
datum vas comprehenſam, delineavit, ejuſdemque A- 
quationem non obſcure indicavit Magnus Nertonus, 
Prep. 36. Libr. 2. Princip. qui primus omnium veram 
Aquæ effluentis velocitatem, ex genuinis Principiis de- 
ductam, Orbi Literato expoſuit. 5 
Eſt autem ipſa Curva Hyperboloeides quarti Ordi- 
nis, cujus altera Aſymptotos eſt rea 48 ad Horizon. 
tem parallela, altera 4 B eidem perpendicularis. 
Hujus Poteſtas eſt Quadrato- Cubus Ordinatæ FG, 


* ducdæ ad pundtum 6, ubi recta 46, biſecans angulum 

7 ab Aſymptotis comprehenſum, Curyz occurrit, 

o- Spatium S A DES, inter Curvam 8 GE, Ordinatam 

u. DE & Aſymptotos A D, AS incluſum, æquale eſt qua- 

e. moor partibus tertiis Rectanguli H D, ſub Abſciſſa 4 D & 

'- WM Ordinata DE contenti. Eſtque proinde Spatium SHE 

or- pars tertia ejuſdem Rectangul. 

hs Solidum S GE EGS, convolutione ſpatii SADES, 

ita · circa Axem 4 D, generatum, duplum eſt Cylindri in- 

\inc cumbentis ſectioni EE. Unde Solidum cavum, quod 

43 Wl Zignit converſio ſpatii SZZEGS, circa eundem Axem, 
Cylndro incumbenti æquale eſt. Quz omnia facili cal- 

ex [WM lo inveniuntur per Methodum Fluxionum inverſam. 

gi: Theorema J. 

at _ Aqui ex vaſe amplitudinis infinitz, per foramen cir- 
Falle in fundo factum, decurrente, Motus totius Ca- 


andz aqueæ Horizontem verſus æqualis eſt Motui Cy- 
Cecccec 2 lindri 


lindri aquei, ſub ipſo foramine & altitudine Aqua, 
cujus velocitas æquet velocitatem Aquæ per foramen 
effluentis; vel æqualis eſt Motui molis Aquæ, quz dato 
quovis tempore effluir. cujus ea fit velocitas, qua per 
curratur eodem dato tempore ſpatium æquale altitudini 
Aquæ. . | 
— Demonſtratio- prime partis. . 
Ducatur ad Curvam S GC alia Ordinata d e, prioti 
DE quam proxima. *** = 
 Curyi circa Axem 4B convers4, generabunt Ordina. 
tæ DE, de, Circulos duos, quibus intercipitur Solidum 
naſcens EE ee. Id ſolidum æquale eſt Facto ex altitu 
dine Dd ducta in ſectionem EE, & Motus ejus . 
quatur Facto ex ipſo ſolido ducto in. velocitatem ejuſ- 
dem, ſive Facto ex altitudine DO d, ſectione EE, & ve. 
locitate Aquæ in ea. Sect ione. Cumque ſupra oſtenſum 
fit, Factum ex quavis Sectione Cataractæ & velocitate 
Aquz in ea. Sectione, quantitatem eſſe conſtantem, eric 
proinde Motus totius Cataractæ æqualis Facto ex quan- 
titate illa conſtante ducta in Summam omnium altitudi- 
num Da, ſive in. ipſam 4 B, hoc eſt, Motui Cylindri ſub 
ipſo foramine & altitudine Aquz, cujus velocitas æquet 
velocitatem Aquz per foramen effluentis. Q. E. D. 
Corol. x. Data altitudine Aquæ, exit Motus Cata- 
ractæ in ratione ſoraminiss. - PE 
218. Dato foramine, erit Motus CataraQz in ration 
ſeſcuplicata altitudinis, five in ratione triplicata veloc 
tatis, qua Aqua per foramen exit. 
3. Dato Motu Cataractæ, erit foramen reciproce i 
ratione ſeſcuplicata altitudinis, vel reciprocè in. rations 
velocitatis triplicata. 8 e 
Diemonſtratio ſecundæ par tim. 
Moles Aquæ dato tempore emfluentis eſt ad Cyl 
drum. ſub iplo foramine & altitudine Aquæ, ut long 
tudo quam Aqua effluens æquabili velocitate 2 
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tempore percurſuta fit, ad altitudinem Aquæ. Cumque 
velocitas, quæ tribuitur moli Aquz effluentis, fir ad 
yelocitatem Cylindri reciproce in eadem ratione, erunt 
Motuum quantitates utrinque æquales. &. E. D. 
| Corel. 1. Data altitudine Aquæ & mole effluente; 
Motus. Cataractæ eſt in ratione inverſa temporis quo 
iſta moles effluit. | . 


2. Data altitudine & tempore, Motus Cataractæ eſt 
ut moles Aquz tempore iſto effluentis 
3. Dato tempore & mole Aquæ effluentis, erit Mo- 
us Cataractæ in ratione altitudinis. = 
4 Dato Motu Cataractæ & altitudine, moles effluens 
| eſt in ratione temporis. oO on 
5. Dato Cataractæ Motu & mole Aquz effluentis, 
altitudo eſt ut tempus. VH 
6. Dato tempore & Motu Cataractæ, erit Aquz- 
elfluentis moles reciprocè ut altitudo 
5 . aan 
Eg. 11. Si capiatur B A, quz fit ad B D, ut DG ad 
D6+— C.; Aqua decurrente ex dato vale Cylin - 
drico ſemper pleno G G EE, per foramen circulare CCC 
in fundo medio factum, Motus Cataractæ aqueæ Ho- 
rizontem verſus æqualis erit Motui Cylindri ſub fora · 
mine & altitudine 4B, cujus velocitas æquet veloci- 
tatem Aquæ per foramen exeuntis; vel erit æqualis 
Motui molis Aquæ quæ dato quovis tempore effluit, 
cujuſque ea fir velocitas, qua pereurratur eodem dato 
tempore ſpatium æquale altirudini AB, 
. Demonſtratio prime partis. 3 
Ducatur 48 ipſi DG parallela, & Aſymptotis 4 8, 
45, per puncta. 6, C deſcripta concipiatur Curva Ner- 
vir n $ G C. 8 1 9 5 
long: , Ot conſtet Aquæ altitudo, ſupplendus eſt exeuntis 
o f leeus Cyligdro.aqueo g g G G, deſcendente cum ea ve 
was | HEE — locitate. 
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AB, cujus velocitas æqualis fit velocitati Aquæ per fo. 
ramen cecurrentis. - 2 E. D. 


tis Corollaria, ſubſtituendo altitudinem 4B, pro Aque 
altitudine. * 


potheſi, tu n per ipſum foramen, tum per ſingulas Ca- 


Diametrum foraminis, negligi poterit altitudo 4 D. & 
vaſis ipſius altitudo pro altitudine Cylindri, vel Pri 
matis aquei, uſurpari. „ 5 


vitatis vi, ex vaſe defluit, ſeorſim conſideravimus. | 


„„ -- 
locitate uniformi, quæ acquiritur cadendo ab 4 ad b, 
quemadmodum docet Vir incomparabilis Propoſitione 
prxdida. _ . FOR 4 
Motui hujus Cylindri æquatur, per Theorema ſupe- 
rius, Motus Cataractæ S SGG. Ergo Motus Aquæ del. 
cendentis, cum fit compoſitus ex Motu Cylindri aquei 
78 G6, & Motu Catatactæ GG CC, æqualis eſt Motyj 
Cataractæ integræ SGCCGS, h. e. per Theorema pri. 
mum, Motui Cylindri aquei ſub foramine & altitudine 


Pars ſecunda ſequitur ex priore. 1 
Corol. 1. Oriuntur hinc omnia Propoſitionis praceden- 


* 


2. Si vas alia figura fuerit, atque Cylindrica; aut 


foraminis figura pro circulari fuerit quadrata, triangu- 
laris, vel qualiſcunque; aut ipſum foramen non ſit in 
medio fundo ſitum, vel etiam in latere vaſis factum; 
idem erit Motus Cataractæ, ſcilicet æqualis Motui in 
matis aquei ſub fcramine & altitudine A B, cujus ve- 
locitas par ſit velocitati Aquæ effluentis. Nam eadem 


Aquæ moles, cum eadem velocitate atque in priori Hy- 


taractæ ſectioncs tranſibit. 5 
3. Si vaſis Diameter permagnam rationem obtineat ad 


Hactenus caſum illum particularem, quo Aqua, Gn. 


eo fecimus lubentius, tum quod illum fere ſolum adh. 
ber ſoleant Mathematici, quoties agitur de Fluidorum 
impetu, tum quod Curyz Hyperbolicæ ſupra expoſita" 
proprietatem, qua Cataractam Aquæ deſcendentis wn 

| mat. 
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mat, non indignam cenſeamus contemplatione Geome- 
rrarum. Alioqui potuiſſet iſte caſus nullo negotio de- 
duci ex Theoremate generali, quod proximo loco pro- 
ponemus. „ 5 


Theorema III. 


Fig. 12. Aqua fluente per Canalem plenum quem- 
cunque ABC D ſecundum lineam E F, cui fic perpengi- 
culare utrumque Canalis orifcium 4B & CO, Motus 

Aquæ verſus Orificium C ©, five Morus impediment, 
quod in ipſo orificio oppoſitum ſiſtat Motum totius 4- 
quæ, æqualis eſt Motui Priſmatis aquei ſub qualibet 
dectione Canalis CV & linea direQionis, five longitu- 
dine Canalis E F, quod moveatur eadem cum veloci- 
tate, qua Aqua fluit per iſtam Sectionem: ſive xqualis 
Motui molis Aquæ, quæ dato quovis tempore effluit 


tex Canali, cujuſque ea fit velocitas, qua percurtatur 
„ eodem dato tempore ſpatium æquale longitudini Cana- 


C, r. Sit linea directionis recta quævis E F. 
Facile demonſtratur pars prima eodem modo, quo 
Theorema primum. Eft enim Factum ex quavis ſectio- 
ne Canalis C H, & Aqua velocitate in ea Sectione, 
quantitas conſtans. . 
ars ſecunda ſequitur ex prima. ; 

C4. 2. Fig. 13. Si linea directionis 4 B OD E, ex 


4 pluribus rectis 4B, BC, CD, E F, ad ſeſe invicem in 
, « Wh cinatis fir compoſita, idem erit Aquæ Motus. Nam 
Motus Aquz in toto Canali compoſito 4 B CO E, con- 


icitur ex Motibus Aquz in partibus Canalis 4B, B C, 
CD, DE, additis ſibi invicem. Statuimus autem A- 
quam fluentem ſecundum rectam AB, mutata iſta di- 
lectione in aliam, qua feratut ſecundum rectam B C, 
vi! ex Motu deperdere. Leges enim illas, quz in mo- 
u corporum ſolidorum obſetvantur, quotics corundem 
5 „ : directio 
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directio mutatur, fluida non ſequuntur. Alioqui f 
dum, mutata directione in aliam priori perpendic 
rem, penitus ſiſteretur, quod Experimentis neutiqu 
deprehenditur. Aqua porro ex Vaſis foramine exilie 
five deorſum, five ſecundum Horizontis planum, « 
= rectà ſurſum feratur. eandem obtinet velocitatem. Qu 

fi aliquando vel ratiocinio ſubtiliori, vel Experimen 
innoteſcet, aliquam Motus imminutionem ex mutata 
rectione proficiſci, erit ejuſdem ratio habenda, 
Si ö Curva fuerit linea directionis 4B, referetur 
hunc Caſum, quippe quæ ex pluribus rectulis ce 
Hes concen quent #8 14. ] q 6 
Ca. 3. Fig. 15. Si diviſus fuerit Canalis AB in p 
res ramos BC, BD, BE, longitudine æquales, cad 
ratione invenietur Aquæ Morus, uſurpando pro lin 
directionis longirudinem AB D, compolitam ex le 
gitudine Canalis principis 4 B, & longitudine cujuſi 
rami B D. Perinde autem eſt, five Aqua a Canalipri 
cipe verſus ramos, ſive a ramis fluxerit verſus prin 
pem Canalem. Quod fi rami ſuerint inæquales, iny 
niendus eſt Motus Aquz in ſingulis ramis, adhibenc 
pro linea directionis longitudinem confectam ex lon; 
tudine cujuſque rami, & longitudine principis Canalis. 

Nullo negotio deducitur ex Caſu fecundo 

Caf 4. Fiz. 16. Si rami æquales, in quos diſtribut 
eſt Canalis A B, iterum in Canalem unicum FG col 
gantur, ad Motum Aquæ inveniendum adhibenda e 
pro linea directionis longitudo integra A B D FG, co 

feta ex longitudine principis Canalis 4 B, rami cup 
vis B OF, & Canalis recompoſiti FG. Si Rami ſint i 

æquales, inveniendus eſt in ſingulis Aquæ Motus, 
eorum Motuum Summa Motui Aquæ in Canali reco 
poſito addendus. Sequitur ex Caſu 2, & ;. - 
Corol. 1. Data longitudine Canalis, & qualibet & 
tione ejuſdem, erit Motus Aquz in ratione velocitat 
0 
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qua Aqua fluit per iſtam 'SeQionem!- 3 
2g. Data quavis Sectione, & — Aquæ geclio⸗ 
nem iſtam præterfluentis, erit Motus. que . ut Jongiuu- 
do Canalis. 
3. Data Canalis longitudine ,, & velocitate Aquæ in 
quavis N erit — ng in ratione illius 
gag 

Dato Motu Ader, & aliqua Seftione, © erit is longi- 

. 045 Canalis in ratione inverſa velocitatis. 
tur ad '5. Dato Aquæ Motu, & longitudine Canalis, eric 
— $edtio quævis reciproce ut volocitas : 
+ 6 Data velocitate in qualibet Sectione, & Motu 
= Aquz, erit iſta Sectio in ratione e e | 
nis. 2 


o linea WW... Data longitukme Conalis, * mole Aqua: \certo 


mentis 
ata di 
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ex lo BY quovis tempore effluentis, erit Aquz Motus an 

cujulyis ut iſtud rempus: - / - | 

ali pin 8. Data Canalis longinidines & tempore, eric Aquz 
 princi- WY Motus ut moles effluens. 4 
, Bier 9. Dato tempore, & mole Aquz effluents; & eri aduæ | 
a — Motus ut longitudo Canalis. | 


Io Dato . — Aquæ, & longitudine canal, moles 
elfluens eſt in ratione temporis i 

11. Dato Aquæ Motu, & mole effluente, crit tem- 
pus ut longitudo Canalis | 


malis. 
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76 K 12. Dato tempore, & Motu Aquæ, crit moles effluens 
wg 2 reciproce ut longitudo Canalis. 
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13. di binz moles Aquæ motu contrario in dicetum 
vceurrane, & pares ſint utrinque tum ſuperficies quibus 
in le invicem mpingant, tum velocitates quibus iſtæ 
luperficies in adverſum moveantur, fuerit autem altera 
2 Aquæ guttulæ uni æqualis, altera Aqua omnis 
ceano contenta, vel etiam quantitas Aquæ infinita; 
h poteſt ut una iſta guttula Aquam omnem Ocecani, 
quantitatem Aquæ infinicam, non ſolum ſuſtinear, ſed 
Dddddd po 


Tall ni cup 
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: (756) 
poſt occurſum, eadem ac prius velocitate, ipſa in plagam 
eandem moveri pergat, eadem illam in partes contra- 
rias repellat. Quod eſt mirabile F atadoxon in re Hy. 
draulica. 8 

14. Si certa moles Aquæ, per canalem ex tubis duo- 


— — - 


bus cylindricis, Diametro inæqualibus, compoſitum 3 
tubo ampliore verſus anguſtiorem fluat, & motus A. 
quæ neque minuatur inter fluendum neque augeatur, ſ. 
mul ac prima pars Aquæ tubi minoris initium ingreſa 
fuerit, ſtatim tardius fluere incipiet, & continuato efflu- 
xu ex tubo latiore in anguſtiorem, gradatim magis retat . 
dabitur Aqua in tubo anguſtiore, uſque dum tota in 
eum tubum pervenerit. Contrario modo res eveniet, 
fluente Aqua à tubo minore verſus ampliorem. Quod 
eſt alterum Paradoxon in re Hydraulica. Ponitur au- 
tem Aqua-ubique fibi cchrretfe. 
Oriuntur bina iſta Corollaria ex Caſu ). 

15 Ex Caſuſecundadatutr Methodus æſtimandi Motum 


Sanguinis in qualibet Arteria. 
16. 'Uatis quibuſcunque Arteriis binis, æqualem Sar 
guinis molem tranſmittentibus, major eſt impetus Sar 

guinis in Arteria A Corde remotiore quam in propiore- 

Quod eſt Paradoxon notatu dignum in Oeconomia d. 

17. Ex Caſu tertio oritur alterum Paradoxon in Ce- 
conomia Animali, nempe majorem eſſe Sanguinis mo 

tum five impetum, in Arteriis omnibus Capillaribus ls | 

mul ſumptis, quam in ipſa Aorta. Item, major cli it 
Capillaribus Venis, quam Arteriis,  _ 
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is Fx Caſu quarco deducitur Methodus definiendi 
motum Sanguinis in quavis Vena, 

19. Ex eodem deducitur tertium in Oeconomii 5% 
mali Paradoxon, nempe majoren eſſe *anguinis ie 
tum in Vena quavis, quam in Arteria ei Venæ 2 
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Wann motum dA pulmone effluentis. - 4 
dit / =-Longitudo totius ductus zerei, ab Ore & Ws 
abus ad exttemos ramos Trachzz; - - 


q= Quantitas Aeris mediocri exſpirarions ex Pul- 
mone emiſla. 

boris copia Wide exſſ piratione . 

Tempus medioeris exſpirationis. 

. TLempes exſpirationis fortiſſimæ. 


. per Theorema 3. Caſ. 3 Motus as ex ; Pu 
mone effluentis, in ee mediocri = = 7 


ti 1; N 24 8 fortiſima — tf 


Hoc eft; Mocus Aeris ex Pulmone exeuntis * eſt 
motui molis Aeris, que _ exſpiratione emittitur, 
eujus ea fir velocitas, qua percurratur tempore exſpi- 
rationis longitudo totius Canalis Aerei. 2. E. J. 

eris quantitatem exſpiratione mediocri emiſſam Vir 
Cuariſſimus, Alphonſis Borellus, facto Experimento 18 
eireiter, vel 20 uneiis cubicis definit. Eſt autem diver- 
a, non ſolum in diverſis Hominibus, ſed etiam tempori- 

bus diverſis, in Homine eodem. Ipſe Experimentum in 
bunc modum inſtitui. 8 8 

Velicz madefactæ à parte inferiore pondus appende- 
bam, & aptato eidem ſupetius tubo vitreo Diametro 
eirciter unciali, naribus obturatis Aerem veſicæ leniter 
inpirabam, per ſpatium trium minutorum -fſecun- 
Corum, pondere interim in menſa quieſcente. Poſtea 

eſicam cum Aere incluſo & pondere appenſo, ſub A. 
quam in vaſe Cylindrico contentam, demergebam, no- 
lata a diligenter altitudine, ad quam Aqua attollebatur. 
Ddddddz Deinde 
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al 


5 CF 
einde, Aere ex veſiea expreſſs, iterum eandem cum 


pondere in Aquam immittebam. Quod cum eſſet factum 
facile inveniebatur Aquæ moles, quæ vaſi infuſa altitudi. 
nem pr ius notatam conficeret. Experimento decies repe. 


tito, & additis fibi invicem quant itatibus ſingulis inven- 
tis, earum decima, five media mol es Aquæ vaſi infuſz 
reperiebatur 35 unciis cabicis æqualis. Quæ moles eſſ 
Aeris vefica contentæ; & adjecta circires parte duodeci. 


\ 


ma, ſeu 3 unciis cubicis, ob Aeris condenſationem 1 
* Aquæ factam, eum tempeſtas fuerit - hyemaliz, 
efficiuntur 38 uneiæ eubicæ. Præterea addendum el 
tantillum, tum propter Aquæ preſſionem in veſicam, 
tum ob Vaporem qui cum halitu emittitur in humorem 
coactum; quod fiat neceſſe eſt ex frigore Aquæ, & ye. 
ſicæ madidæ contactu. Eſtimavi igitur Aeris copian, 
leni exſpiratione emiſſam tempore trium minutorum ſe- 
cundorum, numero rotundo 40 unciarum cubicarum. 
In exſpiratione validiſſima exfpirabam. uncias cubicas 
125, tempore minuti ſecundi unius.; 
Hujuſmodi autem exſpiratione, cum vehementi Pul- 
monis contentione ad ſtrangulatum fere continuata, 
220 uncias cubicas ex Pectore emittebam. Unde pa- 
tet, ut id obiter moneam, multo plus Aeris in Pecoc 
ſupereſſe, quam unica exſpiratione mediocri emitti. 
5 Si ergo ponatur L pedes „ Te. 
ä + == od uatin cabicr 
i; unciæ cubicæ 


r 
722 77 
Aeris Gravitas Specifica. ad Gravitatem Aquæ, ut! 


ad 100. PET. 

Pes Aquz cubicus — 1000 unc. Avoird. | 
Erit Motus mediocris Aeris Pulmone exeuntis æqui 
lis motui ponderis Scrupulorum 4 & Granorun g, 
quod percurrat unciam unam minuto jecundo = 
motui 


motui ponderis Grani 1 5, quod eodem tempore conſi- 
ciat long itudinem 5 pedum & 7. unciarum. Quz eſt. 
yelocitas Aeris per L aryngem efflucntis, poſita Laryn- 
gis Sectione = 5 unciz quadrat. 
Motus maximus Aeris PeQtore expulſi æquatur mo- 
tui ponderis unciæ 1 f circiter, percutrentis unciam u- 
nam minuto ſecundo; five motui ponderis grani x = per- 
currentis eodem tempore 52 pedes. Quz eſt veloci- 

tas Aeris in fortiſſima exſpiratione per Laryngem erum- 
—_ ĩ ß ĩͤ ß 

Corel. 1. Data Aeris copia & longitudine Canalis 

aerei, motus Aeris eſt in ratione inverſa temporis exſpi- 
2. Data mole Aeris & tempore, erit motus in ra 
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, none directa longitudinis. nd ol Ol 
> 3. Data longitudine & tempore, motus eſt ut Ae- 
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VVV 
4. Dato motu & Aeris copia, crit longitudo in ra- 
. , od ed 
F. Dato motu & longitudine, erit Aeris moles dis 
,., 
6. Dato motu & tempore, erit Aeris moles recipro- 
een, 
7. Motus Aeris eſt in ratione compoſita ex ratione 
quadruplicata Diametri cujuſvis homologæ ipſtus Ani- 
malis, & ratione inverſa tem poris exſpirandi; vel in ra- 
tone compoſita ex ratione pondetis totius Animalis, 
tatione ejuſdem pondeti, ſubtriplicata, & ratione tem 
Noris reciproca.. _ Vf. 
Nam pondus Animalis, Diametri cujuſvis homologæ 
Cubus & moles Aeris expulſi ſunt in eadem ratione. Po - 
aur autem Corpora Animalium Machinas eſſe ſimili 
ter factas. . 3 
Scbolium. Longitudinem hie uſurpatam, vel ipſam 
elle concipies Canalis aerei Iongitudinem, ſi Rami omnes 
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Trachææ longitudine æquales ponantut 3 vel median 
inter longitudines diverſas, ſi Rami ſint inæquales. 
3 — Problems = 
Determinare impetum, ſive impreſſionom quam exc; 
pit interna Pulmonum ſuperficies ab Aete exſpirando. 
Cum actionti æqualis & contraria fit reactio; ne. 
ceſſe eſt, ut, quanto motu urgetut ab interna Pulmonum 
ſuperficie Aer exſpirandus, ranto viciſſim ab Aere re · 
pellatur ſuperficies Fulmonum. = 
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nde, per Problema ſuperius, impetus dictus in ex. 
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 Hinc poſitis iiſdem quæ in ſuperiore ponuntur, im. 
petus mediocris Aeris in Fulmones æquales «ft n. otui 
ponderis drachmæ circiter 12, quod minuti ſecundi ſpa 
tio percurrat unciam unam; vel motui ponecris 19 [i 
| brarum, conficientis eodem tempore „ unciæ, quiz el 
velocitas Aeris in contactu ſupcrficiet Pulmonis int tt. 
Ponimus autem cum Viro LDoctiſſimo Jacolo A. ilio fir 
perficiem Pulmonis internam 21900 circiter unciis qua 
dratis æqualem. % lO bs 

Impetus vero maximus Aeris in Fuimones æquatur 
motui ponderis unciæ circiter 1 moti unciam unan 
minuto ſecundo ; vel motui ponderis 19 librarum, quod 
partem unciæ conficiat eodem tempore. Quæ et 

Aeris velocitas ad ſuperficiem Pulmonis in exſpiratioe 
%%;Üͤ Uf 8 

Coral. 1. Sequuntur ex hac Propoſitione Corollari 
praccedenti ſubjun ta. 
2. Impetus mcdiocris incumbens in partem ſuperf⸗ 
ciei Pulmonis, quæ ſit ipfi Laryngis Sectioni æqualis, a 
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is =; grani, conficientis unciæ ſpatium mi- 


motus ponder 
undo 


nuto ſecundo; vel motus grani x quod eodem tem- 
pore percurrat unciæ partem . Impetus autem maxi- 
mus in parem ſuperficiem eſt motus ponderis , partis 


grani quod unciam. unam; vel motus ponderis grani 


1 quod r unciz ſingulis minutis ſecundis conficiat. 
3. Impetus Aeris in mediocti exſpiratione in Pulmo- 


nes impreſſus, xquatur motui Columnæ aqueæ percur- 
' rentis unciam unam minuto ſecundo, cujus Columnz - 


tem eſt n unciæ. Eſt que Columnæ altitudo 
ciæ, in exſpiratione ommum vehementiſſima. 


4- Impetus incumbens in ſuperficiem patem circulo . 


ma imo Globuli Sanguinei. in leni exſpiratione, eſt pars 


: ponderis Globuli Sanguinei; in exſpiratione vehementi 


baſis eſt ipſa Pulmonum ſuperficies interna. altitudo au- 
pars , un- 


ejuſuem ponderis, moti unciam unam minuto ſecundo. 
Qua autem ratione Diametros Globulorum Sanguinis 
dimenſus ſim cum uſui eſſe queat ad aliorum Objecto—- 
tum minimorum mag nitudi nes definiendas, libet obiter 
exponere Capillum tenuem, & ſatis longum, aciculæ 
pluries circumvolvi, ut omnes convolutiones ſeſe invi- 


cem accurate contingerent, quod admotum ſubinde Mi- 


croſcopium Juculenter oſtendebat. Deinde cum inter. 
eapedinem inter extremas utrinque circumvolutiones Cir- 
cho cepiſſem, eandem Scalz, quam vocant, Diagonali 
appſcabam, ſpatiumque in Scala repertum per convolu- 
tionum numerum dividebam. Unde inventa eſt unius . 


convolutionis Jatitudo, five ipſa Capilli Diameter. Po- 


ſtea Capillum eundem, in Segmenta minutula diviſum, 


plano Microſcopii, cui Sanguinis parum ita erat illitum | 
ut Globuli conſpicerentur diſtin&i, ſuperinſpergebam. 


ka cum Vicroſcopio contuerer, reperiebam aliquibus in 


locis Capi lli Segmenta ita commode diſpoſita, ut nume- 
are iceret. quot Globuli Diametro Segmenti oppone- 


rentur. Erant autem Segmenta Diametro inæqualia, 


quod 
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quod Capillus renuior "wide extremum fuerit, quan 
propius à Radice, adeo ut jam 7, vel 8, jam 12, 131, 

Globuli trantverſæ Sectioni Capilli reſponderent, Utes 
que aurem Fxperimento piss iterato, æſt imavi tas. 
dem mediam C apilii Diametrum parte u unciz, & Dia- 
metrum Globuh Janguinei parte —D— Diamerr Ct 
pilli, 4h: parte g unciæ W - 

J. Impetus, quem patitur interna issen ſuperk 

cies a gere exſpitando, minor elt Motu leniſſimi roris 

8 Cælo decidentis. 

Scholium. Neglecta eſt in ſolutione Problematum 
duorum bertel impedimenti conſideratio, quid 
Aeri ex Pulmone egredienti objicitur ex affrictu laterum 
Arterix Trachææ, ejuſque ramorum 3 cum id perparyum 
fir, neque ullo experimento ſatis accurate æſt imari poſſe 
videatur. Nec fuimus admod um ſollici i de rationibus 
numerorum exquifirs ſervandis, cum id unum nobis pto- 
poſitum fuerit, ut methodum exponeremus æſtimandi, 
aliquanto certius quam videtur antehac factum, vires 
eas, quibus agit Aer inter exſpirandum in vala fangui 
nea ſuperiiciem Pulmonis internam perreptantia. Unde 
dignoſci poteſt, utrum pares fint hæ vires elſectis iſti 

producendis, quæ iiſdem à Dod iſſimis quibuſdam Scrip- 
toribus Medicis tribuuntur. Quod iberum eſto Lectotis 

Scientia Mechanica & Anatomica inſtructi Judicium. 


P roblema II. 


Deſinire impetum Sanguinis in Vena Cava prope 
dextram Auriculam Cordis; five motum Sanguinis pet 
omnes Arterias & Venas moons, ptæter i ulmon® 
res. 
Sit q = = Quantitas Sanguinis una Cordis Syſlole in Aot- 

tam projecti. 
i = Longirudo media ductus integri Arterio-Venob, 


ratione habita ramorum longiorum & brevior um. 
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Erit . — in Nee bend ee mo- 
tui ponderis 12 librarum, quod unciæ 8 longitu- 
dinem conficiat ſingulis minutis ſecundis; ſeu motui 


© Sanguinis velocigas in Ca- 


rat pedem r. Quæ eſt fere 


dis wa fſuentis. Pogimus autem, ex dimenſione Viri DoQi- 
p ſim ſupra dicti, Cavæ Sectignem dodrantem eſſe un- 
is ciæ quadrat. 
. ©. Oriuntur ex hae - cans mundi 


imi e e 
Problems W. | 8 N 


n motum abſolutum - Sansun in Vena 
Cava; five motum "Sanguinis, per omnes Arterias & 
Venas fluentis rd æter Pulmonales, ſublata Vaſorum 
reſiſtentia. 

Sit velocitas Sanguinis Naturalis, * eam yelociratem | 
qua Sanguis flueret, dempta omni eũſtentia, ut 1 ad x. 
Lumque per Corol. ſuperioris Problematis, & Corol 1. 

Ececcce Probl. 


omnia Probl maki pri 


-ponderis 2. librapum, quod pari temporis {patig. percur- — 
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[ 
erit ine motus queſt r., A af} 


Quod fi proportio per "Fe ans 7 Vie 
riſſimo f e. inſtiturum, inventa,, ut veræ pro · 
pinq ratur, eric 5. rf 015 564 

par, wh polis idem quæ in ſuperiote ponuntur, 
Fr Tplolutus Sang uinis in Vega Cava æquatur mo - 
tui ponderis 20 bre, quod minuto ſecundo los- 
gitudinem uneialem pet currat; five/motui N 


librarum percurrentis ddem tempore Qn 


| pedem 
fere velocitate Sanguis, omni 2 ſer, . ( 
vam deferretur. 


Pale ; 


Cf! die SabgbAi#"arictics an Veda pulmonili pro 
pe finiſtram Cordis- Auriculam-; five ' motum toting 
' Satiguinis pe er Pulmonem fucmtis. 135 

fit Can 


Peter Abels 10 Pd uſurpatas, 
"Atrerio-V enoſi Pulmonici Wedis longituds.. 
_ "Vande, per Then. 3. . = invenitur motus queſ 


_ i 
n ee 9 mbtur Sin uini e he; 
qualis eſt motui molis Sanguine a, quæ una Syftole\n 
Arteriam Pulmonalem projicitur, obtinentis eam veloci 
ratem, qua percurratur longitudo Arteriarum ac Ve 
narum Pulmonalium, tempore inter duos Pulſus Ly 
"reptd. Q, B. J. 
Si ponatur in Corpote Humano A —1 ; pes. 
Etit motus Sanguinis in Pulmone zqualis motui po 


detis 3 libtarum, percucrentis unciale ſpatium min 


Probl * 


e 


ROI. Problems vi. 
beste 1 *modhbtitunk Sanguis Ae! 


pulmo fal. 9 
Fodem argimchrs,.” quod in Poll. 4. uſurpatm 105 
| invenjeur moms 


queſitus=2.5 * 18. AE. 


poſitis vero liſdem quæ due re "mows, . | 
| folurus Sanguinis, pulmonem præterfluentis K quatur mo- 
wi ponderis 7 * librarum, quod ſingulis. minufis ſecundis. 


unciz unius ſpatium gercutrat. Wr 
Saebolium. Experiments Teiliabo defnit elt proper. 


fluentis velocitas naturalis, ad eam velocitatem qua 


— — coldem, flueret, fublara' ꝛebſtentia Air; q 


N x 17 * CITE 182 


M Ves 


2151537 fun in Ven. 


mo · 
lon- 
8 1 


Qu 
Ca 


= ad TR ot uinem. per, Arteriam . 2 tran- 
otny ſtulimuss Quia vel ſoblara vel immihuta ſecundum 


quamris rationem roſiſtentia, quæ Sangulni per utram- 
que Arteriam fluenti objicitur, neceſſario. Sanguis pari- 
ter acceleratur in utraque Arteria. Id enim niſi fiat, 
bini Cordis Veatriculi aut eodem tempore non contra - 
hentur, aut eandem Sanguinis quantitatem non ejicient. 
Quorum utrumvis, abſque ſumma totius Machine per- 
urbatione & diſcrimine, fieri omnino non poteſt. 
Corol. Ad tria Problemata præcedentia. 
Sequuntur hinc Corollaria Problemati quinto ſub- 
ks mutatis mutandis. ; 
Scholizm ad quatuor Problemata ſuperior. 
Notandum Sanguinis velocitatem, tum per Pulmas 
nem, rum per reliquum Corpus fluentis, cum reipſa æ · 
quabilis non fit, hic tamen talem fiogi, ut motus San- 
| 8uinis medius inveniatur. ” 
Eeceee 2 Sabollus 


nalis 
pſi 


? 


Scholiam generals. W Mer 


e gs om port le: e 0 
Pers, irn fer CXPELUMSPTA. gu een 85 gui propius ad 


verum accedant, thofuum exempla ſupra poſita, vel Pro. 


poſitiond gr :Coroliariorum- a@pe>'iCorrigere, 
Ignoſcat autem nod Lector al ie ſi. per viam ince- 
dentibs Hülle præcedentit  veltigiis tritam, ad eoque 


Erroribus in omnes partes opportunam, Humani a 
quid forte actiderit. 


Damus we veni ap 
N 20 "I a It 


, Petim th hy» W 


Uu eee | Po A ag 


50 If; 197 S 18 TRICE 
IV. An -e, Sink 1 4. . a 
"the Grout "af Me my 2 22 Nor. 
folk. ee bi Pe LeN ve, Eg 
Norco M at Ante and N the Rope 


ab Society en init i inst 
eg min ming bl Sin Spin fi; 283615. 


gd dei the £54,” of the Hiſt Year, 1717 
0 "the Trotinds, and "near tie Seat of 0% 


Poti], * inn the County 'of "Norfolk, , and | Pariſh 
of Mani#ton, which lies Ste mid-way between the 
Market Towm of. Holt and lam, a, and, dor en 

Mitts from the'Coaſt near Cromer) in the day time, to. 

the great aſtoniſhment of thoſe that were preſent; firſt, 
one ſingle Oak, with che Roors and Ground about it, 

wis'feen to ſübſde and fink into the Earth" and not 

. long after, it about 48 Yards” Ke ſtance, two other Oaks 

that were conti 888 funk after the ſame manner. into 

a much ages” pit; being about 33 Foot Diameter, 

whereas* the former is n Fully 18. Theſe, as they 
ſunk, fell cov, ſo that obllructing each other, _ 

the 


the Roots of, one of them reaches the Bottom, whereas 
"When the firſt Tree ſunk, it was obſerved, that the 
Water boyl d up in the Hole; bur upon the ſinking of 
the greater Pit, that Water dai d off into ir, from the 
former, which now continues dry. The depth thereof 
to the firm Bottom is nine Foot three Inches; and the 
Tree that ſtands upright in it, is 3 Foot 8 Inches in 
Girt, and its Trunk about 18 Foot long, half of which 
i-now within the Pit. In the Bottom of the greater 


17 


br, there is a Pool of Water about 8 Foot Diameter; 


5 whoſe Surface is 11 Foot 3 Inches below the Ground, 
* and. the Trees that are in this Pit, are much of the fame 


length with, the other, but ſomewhat ſmaller, 'thie one 
Ru no 19'0 vi} Ie i fe RET way tHies att: om! wo 
being in Girt, 3 Foot 5 Inches, che 6thet dur eber 
| F:.& — ws „ 1 SB} — 23 0 i? | 77 171 1 2567 Py g fi 2 Ts TY 


* 


y Inches. __. UN 390k 332 dad oi ds es 
The Soil on which theſe Trees grew, is Gravellyz; 
but the Bottom is a Quick-ſand' over a Clay, upon 


vhich_there_are. Springs, which feed large Ponds ad- 


| joſning to Sir Charles Ports's Houle, at about a quarter of 

Mile from;thele Halen om 17 
The Nature of the Soil ſeems to afford us a reaſonable. 
wnjeture at the Cauſe. of this odd accident, which 
dme perhaps may be apt to reckòn as a Prodigya The 
dungs running over rhe Clay at u the bose ot 2 

of very minute Sand, ſuch as your Quickſands 

uually are, may reaſonably be ſuppoſed. in many. Ages 
o have waſhe away the Sand, and. to have thereby ex- 


rated a kind of Subterraneous Lake, over Which 


11 Trees grew: And the force of the Winds, on their 
Kaves and Branches, agitating their Roots, may well 
ae looſened the Sand under them, and occaſioned it 


fall in, more frequently than elſewhere ; whereby in 


* 


t an d 
that 


„ 
that of the Trees it bore. That this is not a bare con 
:jeQure, may appear from the dong up of the Water 
at firſt in the leſſer Hole, and its ſtanding in the bigger 
and lower. And, if it ſhall be found that it was q 
very windy day Whereon. this accident happen d, it 
will much add to the probability of this Solution. 

An accident not unlike this lately happened j 
Fleet. ſtreet, London, by the defect of the arched Roof of 
4 very deep Common-Sewer- The Earth gradually | 
falling into the Sewer, was carried away hy it, ſo 2 
nat to obſtruct the Water; and the continual tremour 
of the Ground, occaſioned by the conſtant paſſing of 
Carts and Coaches, by degrees ſhook down the Earth, 
ſo as to leave a very great Cavern , the Top whereof 
at length grew ſo very thin, that one day a weighty 
Cart having juſt paſt it, a great ſpace of the Pavement 
ſunk in, in the ; middle of the Street, not without hazard 
to a Coach then driving bß ß. 


- — = . 


_— 
—- 1. K _ 
* = a 
— 
— 
— — —— =_ 
. — —  — —— — — — — * * * 
- — — - — — 
- = = - — 
" - 20 * 
J - 


- o | = 
— — — 
1 = R—= 
a , = ' — — 
3 2 ——— —— — 
— — * — — - 
= - — 
| = I — — 
4 : = % — as 
_ 


8 
_ 
LLC \ - 
— ok — 
— * 


- 


» = 


V. A Rectiſication of the Motions of the five Satellite 
f Saturn; with ſome accurate Obſervations f 
. them; mude and. Communicated by the Never 


T is now above: thirty Years ſince that great Aſtro 
1 nomer Mr. Caſſini communicated to the World bi 
diſcovery of two new Sate llites of Saturn, which mad: 
their number Five; and the account he gave of them io 
the Royal Society, (of which he was a Member) is to be 
ſeen in Ne. 187, of thele Tranſactions. Much abou! 
the ſame time the excellent M. Chriſtian Huygens of # 
lichem, made the Society a preſent of the Glaſſes ol: 


Teleicop 


ER (769 ): 
/ T&&ſcope—of 18 Foot length, with the Apparatus for - 
uſing them without a Tube; by help. whereof we might 
have ſatisfied our ſelves of the reality of theſe Diſco- 
yeries. But. thoſe here that firſt tried to make uſe of 
this Glaſs, finding. for want of practice, ſome difficul- 
ties in the Management thereof, were the occaſion of its 
being laid aſide for ſome time. Aſterwards it was de- 
ſigned for making perpendicular Obſervations of the fixt 
Stars paſſing by our Zenith, to try if the Parallax of 
the Farths annual Orb might not be made ſenſible in 
ſo great a Radius, according to what Dr. Hook had 
long ſince propoſed : but in this we miſcarried alſo, for 
want of a place of ſufficient height and firmneſs, where- 
on to fix the Object Glaſs, fo that it lay by neglected. 
w_ 
ln the menn time we could not but remark a great re- 
ſerve in the French Aſtronomers, in relation to theſe Sa- 
tellites, of which they have given us in their Yearly 
Memoirs no Obſervations till very lately, nor have they. 
kemed willing to ſhew them in their Glaſſes to ſuch as 
Ss tequeſted it: fo that it might poſſibly occaſion in ſome. 
Perſons a ſuſpicion of the reality of this Diſcovery: And 
the Reverend Mr. William Derham. having borrowed of - 
the Society their long Glaſs, could not thereby aſſute 
himfelf that the ſmall Stars he ſometimes found about 
vatary, were really his Satellites, their ſituation not a- 
greeing with their places derived from the Tables of 
their Motions exhibited in Ne. 187. of Phil. Tranſat. 
| beſides that he wanted a ſufficient height to raiſe the Ob 
kQ Glaſs, ſo as to view Saturn to advantage, above the 
Vapour of rhe Horizon. But in the Memoirs for 1714, 
publiſhed but about a Year ſince, M. Caſini, the worthy . 
ducceſſor of his great Father, has given us ſome Obſer- 
vations which clear up the Point, and by ſhewing the er- 
tors of thoſe firſt Tables, has enabled us to be Sw 
| that 
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being thendtationaty in m 45. 27 the Fifth and outermoſt 


the Plain of this Sarcllit's Orbit, Io char it appeared to 
pals very near the (enter of Saturn: From hence and 


concludes that che Nodes of this Satellit s Orb are in 


Ecliptick is not much more than half that of the other 
A and'? are much flatter and nearer to his Body, than 


of w and X, with an Inclination to the Ecliprick of 
31 degrees. To confirm this diſcovery, he produces a- 
nother Obſervation of his Fathers, near Thirty Years 
before, wiz. that, Anno 1685, Mali 31. St. N. about 


tellie, then in 4pogeo, did immerge behind the Body a 


| a ) 


that we © have {cen tha- whey: Satellitiom 1 Sauen # our 


T he Subſtance of 4 S is as fallow 
Anno 1714 Mali 6. St. N. about Mid- night, Satyy 


Satellite was in its ſuperiour Conjunction with the 
Planet, and at the ſame time, the Earth was nearly in 


from ſome other preceeding Obſervations, Mr. Caſſini 


4 degrees « of i? and , and that its Inclination to the 


Satellites. Hence ir thould foiiow that the Ellipſes it 
-deſcribes by its appatent motion about Saturn, When in 


thoſe of the other tour, which he allows to move in 
the plain of the King, and to have their Node in 1 


Noon, the ſame Satellite was obſerved in ſuperiour con- 
junction with Saturn, with leſs than one Diameter of the 
Ring North Latitude, Saturn being then in * 11˙ 48. 
S0 42 the Satellite wanted but 7. 21 of compleating 
134 Revolutions, in the Interval of time between them. 
From theſe Data it was eaſy to ſettle the Theory 
of this Satellite. 
As to the Fourth or the Hugenian . in the 
Memoirs for 1715, but juſt now come to hand, we find 
a very curious Oblervation of it, and the firſt of its kind, 
viz. that Mart. 25. S. N. about 11h P. M, this fourth d. 


Sat 


Ma BY INT, F $393 Shahi: 
th 2 the i e te 119 2 i [heed 


* be mg An original Willie 55 in 


Lettetg in Nd. 187, 18 all wron 1 da f Way 

be tl 95 inte 12 55 al.'s * thfts; 0 

* 5% as im ber perceived "by the criok 

0 determin ill che Aforeſaid 7 fon: of t ; 


4”. "12% 2 ic that iS, that 1 ma kes 40 
LEP 1 4805 ; days. This "Sarel lice 00 15 ws 
Me Cut" it 4" SEN. 10 e newly. pal 
Inne 
hy fetior join "With 22 01 ek rpen Icu- 
at Rom! it fell on the extremity of the ec Anſe, lo 
ü that: at bo 4 45 M. it Was Wich the center of the the 5 a- 
, net then! in W. And e conſe: quently in * 20 23" But 
ineunte” 4 annd 15 Fo ano 1696, 4 he he Heel tere was 
web, 39“, So chat from the Noon of the laſt of De- 
ct 1685, to April 4 . 6˙ 18“. anno 1714, that is, in 
0320 Day 3 &. TT, there hive” been made 22842 Re-. 
Wc 15 this Satellite ts che EquinoQial; from 
wo Data, the Tables of f its e are readily deriva- 
e 
The Radix of it penigtime or ſecond Satellite, ac- 
| cording to the aforeſaid Letter, intunte anno Greg. 1686, 
vas in 1 9. 10. But by the Obſervations of Mr. caſiai 
made the Nights before and after, this Satellite was in 
is ſuperior Conjunction anno 1714. April “ 210. St. N. 
| that is. in 5", 21 „where Saturn then was: 80 that 
April 4*. 22". 12“, an entire Number of Revolutions were . 
performed ſince the Epoche of 1686, that is, in 10320 
Days 22 12: which Number can be no other than 377 1, 
cording to the Period thereof given in * Memoire, 
viz. 24. 170. 4122 | 
Laſtly che innermoſt or firſt Satellite, at the ſame 
ne, viz. 1714, April 4". 21. 30 · St. N. was in its in- 
. feriour 


——_— 
Proxime , and: conſequently in 


ſerious conjunion proxime , and got 
ut che. Epoche thereof for 1686, is * 24 . 50. 


X zi, But the. reof for 16 &, is 
which place the Satellite had paſt 40. 31 at the time 
of the Obſervation. This Arch it moves in» 5”. 6. Where. 
fore from the time of the Epache to april ꝙ. 16. 24, 
1714, of in 10320 Days 16". 24. the Satellite has per 
formed 5467 Revolutions, its Period being determined 
to be 1 Day, 21 hours, 18,27“, in this Memoire. 

Having by the help of theſe late Obſervations cor 
refed the motions of the Satellites, which it was not 
poſſible for their firſt Diſcoverer. to ſettle truly, in the 
ſhort interval before 1687 ; and having fixed their EU 
ches for the preſent Year. we were enabled to knoy 
where to expect them with more certainty, and to di 
flinguiſh them one from another, and from the ſmall 
fixt Stars appearing with them. And the Reverend 
Mr. James Pian, (whoſe indefatigable induſtry is no 

way inferiour to his incomparable Skill in Aſtronomial 
matters) having, by means of his Steeple of Wanſts, 
troy” a Gnomon high enough for the purpoſe, and 
having fitted a very commodious. Apparatus for uſing 
the Society's aforeſaid long Teleſcope, ſoon diſcovered | 
by it all theſe five Satellites; and lgely- communicated 
to them the following very curious Obleryations. 
1718. April 214. 100. 40. The third and fourth Sate! 
lits of Saturn were in Apog ao, a little paſt their Conjunction 
with Saturn: A perpendicular from the fourth to tic 
Tranſverſe Axis of the Ring (or Line of the 4c) 
fell a little without the Eaſtern 4a; and a Lint 
through tlie fourth and third touched the Eaſtern Limb 


of Saturn. n 5 | 
Ihe firſt was Northward of the Line of the 4/* 
(and therefore in the 4pogeon Semicircle allo) diſtant 
irom the ſaid Line about as far as the end of the Co 
jugate Axis of the Ring was from the Center of h = 
3 WT - 


(293) 
nearly. f of Sajurns Semidiameters and it was about 
Semidiameter. of the Ring from the Weſtern Anſe.  _ 
The ſecond was à very little Southward of the Line 
of the Anſe (and therefore in the Perigeon Semicircle) 
cr 2 Semidiameter: of the Ring (or about the Semi- 
diameter of the Ring + the Semidiam. of h) from the 
| Weſtern Anſa. And the Third, Firſt and Second were 
in a flrait Line. Ms 
At. 10%, 50. A per 


of the Eaſtern. Auſa, but ſomewhat neares, the Center 
than the ſaid middle. 


= 224 11% 5. The four innermoſt Saiellits were 
all. Eaſtward of b. „The 2d and [I in the Apogeon, 
m 


and the 1ſt and 3d in the Perigeos Semicircle. A Line 
through the 24 and 4th A. the South Eaſt Limb 


the Conjugate Axis of the Ring, was parallel to the 
Line of the Anſe. 


Fig. 18. 


Eflimation, and not by any actual Mcaſurement. 


| near its greateſt Elongation Eaſtward, among ſeveral ve- 


Poſition. But by po Parma the Motion of this ſome o- 


"0s. rectified as above, that there are ve Satellits 
of Saturn, as Mr. Caſſini had long ſince afſerted. 

in the bright part of each Anſa was a darkiſh Ellipſe 
dearer to the out ſide than the in- ſide of the Ring, as if 
it was compoſed of two Rings near to one e another: 


pendicular ben the 3d to the, Line 
of the Anſæ fell alma on the middle of To bright part 


of h. A Line paſſing through the 34 and the end af 
At 117, 10, A Perpe endicular 8 firſt to the Line 
ol the anſe fel] on the Eaſtern — of the Ring. : 
Theſe Diſtances and Directions were taken only by 
The fifth (or outermoſt) Satellite. being at this time: 


ty (mall Teleſeopick Stars, he could not determine its 


ther Nights before, he was now fully ſatisfied, from the 
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8 corrected from the af reſaid Oblervations, 


the Medium to 


N wich" in perſect Darknels.” For which teaforis it my 
e etltdod ntlemen of 9 in 
5 Ob boy may av tina tie + A 0 N 


printed for W. and ]. InNYs, 3 to the Roy 


b, Beſide il 
Ft OHH BEA 
ex as the R 


pn che dei ae 
not ſo far Nom 
g, and not much unkke the ſmall. 
heſe appearances were firſt ik ; 
ice of hs Caſh! as pay De ey wy "PRA af 
WV: as vide Fig. 1 ni tl: 10 1217 

We ſhalt in 6ur next give the Publick Tables of theſe 


—_ of chat in W. 187. Bur it is not ro be x pete 
thele' Sitelfires, ' Sac 455 minute in teen 
aud 2 7 fafhtiy Haminated, fond ae 


the Air is but ordinarily Serene, they requiring 


not only 
ſammo modo defecate and hmpid but 


und-rrake t to ur them l demand. 


Society, at the Princes- Arms in St. Paul's Church- .Yatd, 
the corner of Ladgete fret. 171 s. 


een Numbe336, 


| PHILOSOPHICAL | 


"PESNS&CD4ONE. 


Fot E Months of 1. and June, 17 L 8, 


CONTENTS. 


Tue 


L Tabula Motuum quinque Satellitum 3 1 
f fdem nuperarum Obſervationum ne e N 


conformes reddit x. 


Il. The reſt of the Treatiſe F2 that Tube Ati 
duary Dr. John Tabor of Lewes ( whereof the 


Fut Part is publiſhd in N. 3 51. of theſe TranC- 
actions) concerning the Site of the ancient City of 


County of "3 Ba 


III. 2 de Curvarum ConftruBtione * Men- 

ura; ubi plurime ſerits Curvarum Infinite vel = 
recti menſurantur vel ad ſimpliciores Curvas reda- 
Autore Colin Maclaurin, in Collegis 


cCuntur. 


u0 v0 Abredonenſi Mathe ſeos Profeſſor. 


and tranſcribed by the Curious and Lamel 
Dr, James Jurin, M. D. and Reg. Soc. S. 
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Anderida, and other Remains of Antiquity i in the 


IV. Remarks on a fragment of an old Roman In- 
ſeription lately found in the North of England, 


— 
— - 
— . 2 — — —— 
— — 8 DNS 4 
EE 4 — — Fes x 2 > * ET” — l 4 RAT. >. rm. 
- SS» —— 1 " — _ — _ pay = = 4 2 1 1 = = b 
- o * hd - > af - = \ 
: \ \ - \ S \ 7 _ — — SO — : 
=. a A . * ws +. — —— —— = _— „ = 
* 4 Mi - * . - - 
— 2 2 — - * wn _ b _— a: \ 8 
- — ITT l — 
— — — — — : = _ bt — ” ” * — _— _ _ * * 
— — — — ol —_—_ ö ——— ä 
2 — — 3 
I ws k by © 2 | — — pg => = - — = : —_— = 
ay 2 = — 6 — — — - — 
1 — — I — — — 9 = = 
2 - * —— — IY — = *% \ 
* 2 — * = = 3 * — | — . y 4 S+ : 
a — 4 of 
— _ — 1 — — — — <> — — 
2 
— = * A * a - 


— — EC 
_ — 1 
A * * 2 . 
2 — 
- — 
— — 
— 


— — 
— —— 
= . 


> 


WA - a 
. = 
— — — — 
— — — 
— . — _— — — 
2 * 
— 4 A — 
— —_ — — 
— 
— 


. @& 


I. Tabulæ Motuum quinque Satellitym Saturni 4d 
fadem nuperarum Obſervationum correctæ, Celoque 
—— 
# Virca finem Anni 1686. D. Jo. Dom. Cafini, Reg 
, * , 'Soc. Sodalis, & in Aſtronomicis nemini ſecundus, 
cum Socictate noſtrà inventa ſua de motibus 


yum Satellitum Saturni communicavit, Epochaſque 
7 


ngulorum ad annum ineuntem 1686. eorumque motus 


diurnos in Epiſtola N* 187. harum Tranſact. editi ex 
hibuit : E quibus datis motuum Tabulas concinnavimus, 


dictæque Epiſtolæ ſubjunctas una edidimus. Cum vero 
deinde per triginta fere annos nullas omnino Oſervz. 
tiones eorum tradiderint, qui ſoli poterant, Aſtronomi 


Galli; cumque aliunde, ob intervallum temporis nimis 


breve, non niſi laxè periodos Satellitum, præſertim in- 


teriorum, definire potuerit præclariſſimus Inventor; non 
prius dictarum Tabularum defectus eorrigere datum eſt, 
; 2 in nuperis Actis Academiæ Regiæ Pariſſenſis Phy- 


cis & Mathematicis, obſervata ea, quæ ub finem prz- 


cedentis Tranſacł. Ne 355. protulimus, prodiere: 


 Horum vero ope facta aliquali Motuum caſtigatione, 


tum demum Teleſcopio Hugeniano omne Saturni Satell 


tium ipſi agnovimus; adhibitiſque accuratis Rev. D. Ju 
Poundi obſervationibus, Tabulas ſubſequentes cælo (atis 


conſonas obtinuimus. Addendo fc. motui annuo [tri 


ris, 28" 9“; Penintimi vero 30. 25 retentis Epochis 0. 
Caſini ad Annum 1686. Augendo etiam motum annuum 


Extimi 9 min. ſublatis vero 16 grad. ab Epocha, quæ in 


Epiitola dicta Ne 187. perperam ſeribitur & 165. 19“, pio 
O. 16. Hugenianum 6' annuatim tardiorem invemimũs 
Tertii autem Tabellas, ob motum diurnum falsò in Ef- 
ſtola illa traditum, de integro recudere neceſſe habuims 
retenta ſaltem Fpocha, a Tua 
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7 . Mediorum AMotuum Intimi Sol 
Saturni 4 Caſſino detecti 2 1686. 


Mo. Ned. S N. Nd 
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Motibus mediis Satellitum ad hunc modum conſtity. 
tis, proveniunt Revolutiones eorum jam veris proximx, 


{cilicer 


— 


Primi five Int imi 
Secundi Penintimi 
Tertii five Medii 12: 
Quarti Hageniani 15. 22. 
Auinti five Extimi 79. 7. by ' 
Poſito autem, juxta regulam Naturæ ( ſaltem in hot 
noſtro Syſtemate) univerſalem, quæque tam in Jovialium 
ac Lunæ motibus, quam Planetarum Primariorum circa 
Solem, obtinet, Vires centrum Saturni petentes eſſe in 
duplicata ratione diſtantiarum reciproce, ac proinde Cu- 
bos diſtantiarum à centro eſſe ut quadrata Temporum 
period icorum; ex data diſtantia & periodo /Zngenian, 
fiunt reliquorum diſtantiæ ut ſequitu, 


Semidiam, Se midiain. 
5 Annuli Globi H 
Diſt. Primi 1.9289 4.3400 
„ er 
5 Tiertii 3.4508 7,7643 
1 Quarti 8.000 18.0000 


Qitinti 23.3 146 Is 52,4570 
Quæ quidem diſtantiæ cum D. Caſſini obſervatis ſatis qui 
drant. Quatuor autem interiores Satellites juxta planum 
Annuli Saturni orbitas ſuas deſcribunt proximè; in pla- 
no, ſc. Æquatoris noſtri plano quoad ſenſum patallelo, 
quicquid in contrarium proferant nonnulli. Quintum e 
ro orbem ſitu paulo diverſum a cæteris deſcribere, nupet 
deprehendit D Fac. Caſſinus prioris filius & virtutum bætes 
ut videre eſt in Actis Academiæ Scientiarum Parifinl 
Anni 1714. Sed hæc autem omnia propriis oculis co 
templari, atque penitius introſpicere jam ipſi accingimui 
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3 f 1 . 
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Il. The reſt of the Treatiſe of that Learned Anti- 

_ qua) Dr. John Tabor of Lewes ( whereof the 
Firſt Part is publiſhd mN' 3 51. of theſe Trank 
actions) concerning the Site of the ancient City of 

Anderida, and other Remains of Antiquity in the 


County. of Suſſex. 
r former Part of this curious Treatile-having 
7 ; found a-juſt Efteem among ſcveral worthy Members 
of the Royal Society, who are Lovers of Anitquity, 
at Their inſtance we have adventur'd to inſert here the Re- 
mainder thereof; entreating our Pholoſophical and Mathema- 
tical Reader, to indulge the Liberty we now take, of break- 
ing in upon the uſual Subject of theſe Paper. 
Where Tacitus ſpeaks of Britain and its Affairs, his De- 
{criptions are ſo lively deliver d, that one would think him- 
ſelf had been here, with his Wife's Father Agricola; and 
where he mentions the 1riſb Prince, the Expreſſion by 
him us'd ſeems to give Strength to ſuch. a Suppoſition. 

The gaining the Southern part of this Iſland, was the 
greateſt, if not the only Acquiſition, made to the Ro- 
van Empire, ſrom the Death of Tiberius to the Sixth 
Year of Claudius; which we may well ſuppoſe was not 
paſs d over in ſilence by that excellent Hiſtorian Tacitus - 
kut his Four Books of Annals, which contain'd the 
Tranſactions of thoſe Nine Years, we have reaſon e- 
nough to fear, are irretrievably loſt, From the mention 

*1:tcnius makes of Claudius his Expedition hither ; tis 
| 5 Hhhbhh commonly 


Tac. Agric. cap. XXIV. 
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commonly inſinuated his Conqueſt here coſt no Blood. 


Our Countryman Bede, we may ſee, was of that opi. 
nion; becauſe, in the Account given by him of Claudin, 
the Words of Suetonius are copied. But Dio Caſſu, 
from whom we have the moſt particular Information of 
that War, gives a quite different Relation of the Ma. 
ter: He takes notice of at leaſt Four Battels, fough 


: with the Britons ( before Claudius came over) by Aulus 


Plautius; who had Flavius Veſpaſianus, Flavius Sabin, 
and Hlefidius Geta, that commanded. under him: In the 


firſt Conflict, Catarat acus was defeated; in the ſecond, 
Tigodumnus, and, as may be infert'd from his Words 
afterwards, ſlain. From the manner of his delivering 
the Story, all thoſe. Battels ſeem. to have been- ſought, 
South of the River Thames, and North of the $ylv; 
Anderida, except the laſt; and that in the. firſt Cam 
pagne the Congueſts of Flaxtivs could not have exten- 


ded beyond ent and Surry: For it's likely: ! that the 
Two firſt Actions happen'd. about the Skirts of the 


Sylva Anderide, Eaftward of rhe River Medway ; and the 


Third, which held Two Days,. on the Banks of that 
River ; becauſe, from the River, where they. were rout- 
ed Two Days ſucceſſively, the Britons retiring, aſſen. 


| bled. 5 their Strength again before their Fourth Over 


throw, 
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duet. Claud. cap. 17. 4e ſine ullo prelio aut ſanguine, intra pauiiſſ- 
mos dies parte inſuls in deditionem recepta, ſexto quam profedt us erat nen- 


. fo. Romam rediit Beda Eceleſ. Hiſt. Gent. Angl. Lib. I. cap. 5 


4 Dionis Cafhi Hiſt. Rom. Lib, LX. Claud. v p 768. A. Oi 5 [gr 
maxi} wat. ego owns a Ade m zun ee I Sem, à gearing 
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(750 
throw, in that part of Tent which borders on the Thames, 
not far from its entrance into the Sea; and havin 
paſs d it, were follow'd by Plautius his Germans, anc 
pn the other fide put to flight; which was the Fourth 
Action mention d by Dio. Claudius having been ſent for, 
comes the Second Year with powerful Succours to the 


Arrival near the Thames, not unlikely flill where he 
quarter d in the Winter 3 which perhaps was in that 


tout joining him 7, immediately croſs d the Thames; 


ords WW overthrew the Britons poſted on the other (ide to reſiſt 
ring him; advanced to Cynobelin's chief Reſidence Camalodu- 
pit, vun, and took it: Then receiving Homage of ſome 
Yee = ET ttt m8 
a. | Conſidering therefore that Claudius ſtaid but Sixteen 
xtet- BY Days in this Iſland, we muſt conclude his Diſpatch 


t the 
\ the 
d the 
that 
rout- 
ſſem · 
Over- 
brow, 


Middleſex, and Surry. As to what elſe relates to the 
Britiſh War in the time of Claudius, fave that Three 


dat he fought ubdu 

pauciſſ- e H h h hh h 2 moſt 
At men. 3 3 8 ERF . 5 1 
$ khr Camden Brit, Edit. 1695. Col. 213. c. 7 Dion. Caſhi, Hiſt. 
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Alſſiſtance of Plaut ius; who with his Forces waited his 


large ſtrong Camp, as yet to be ſeen not far from 
Bromly in Fent, on the River Ravensbourn- The Empe- 


was great; and that his Progreſs could not have been 
| through more Parts than Aent, Efſex, Hertfordſhire, 


Years after Tit#s reſcued his Father Yeſpafian when in 
| great danger, we have no Account from Dio. But 
where Snetonius ? treats of Veſpaſians Lifez we are told, 
when that Emperour commanded in Britain for Claudius; 
Thirty Battels, fubdu'd Two of the 
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moſt powerful Nations, won Twenty Towns, 4 
brought the Iſle of Wizht under the Roman Obedience 
Ot which Actions, beſides what might have been ſaid 
in the loſt Books of Annals; Tacitus, in other Pieces 
of his, largely hints, that when Claudius rul d. Peſ. 
paſfans Behaviour and Succeſs in this Iſland, ſhew'd to 
the World his Conduct and Courage in the Affairs of 
War: The ſame is alſo taken notice of by Dj 
From his Conqueſt of the Iſle of Wight, it may be 
imply'd, the Stage of his AQtions here, was in thoſe 
Countries which border on the South Channel rather 
than in the North: Since therefore the Clime, the Soil, 
and the more ready Conveniencies for foreign Trade 
and Correſpondence, might entitle this Part of the Land, 
to ſuſtain as numerous, as ſtout, and as experienc'd a 
People as any other ( becauſe Caſar * takes notice they 
not only lent Aids to the Veneti in their Revolt, but 
were wont to aſſiſt the Gauls in moſt of their Wars 2. 
gainſt + the Romans: ) And whereas no Hiſtorian af. 
terwards mentions. any Diſturbance | giyen to the Rs. 
mans from the Southern Parts; we may conclude, Ye 
| ſpaſhan entirely ſubdu d them; and that before he leſt 
the Iſland, the Methods he eſtabliſn d for {ecuring 
Peace, were no way inſerior t to thoſe he had ſhewn in 
making War. | by b "371 OS ' 

1 0 hs | „„ ＋ 6 
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- NM Yor toad cap. xiii. Divus Claudius aufor operis tranſuet js a 
gionibus auxiliiſque, & aſſumpto in partem rerum Veſpaſiano; 7 nin 
venturæ mox fortune fuit, domitæ gentes, capti Reges, & monſtr.ctus ji ;tis 
Veſpa ſia nus. Tacit, Hiſt. Lib. III. cap. lis. Et Britenniam inc lytus erg? 
Veſpa ſia num favor, quod illic ſecundæ Legioni a Claudio frepoj us, E bel. 
lo clarus egerat, non ſine mot u adjunxit ceterarum. 2 Dion Call 
Hift. Rom, Lib. LXV. p. 736. C. In » 1 S PINE N 10 
@E95s a. 2 Ln > Bee nau lac Nga. Y Us . em N ©: e 
De Bello Gal. Lib. lil, :0ceos jib: ad id Belium Oſs/#1:t05, Le 15 
Sc auxilia ex Britannia, GUE centre ca [REGHOTES ehe . CLE? j# ant 
dem Lib. IV. Tamen in Brita nnian; refit conte ndet Ty 
6 ferè (ralltcis Bellis Hoſi ibus noſiris inde [: In. heirat 045. 117 4711 
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The Romans well knew, that thoſe who were Stran- 
gers to Ciyilityy could not without great Difficulty be: 
Obedience: As ſoon therefore as the Coun- 
tries they had conquer d, were reduced to ſome degree 
of Quiet; they endeavour d to make the People in love 
with their Government, by introducing their Arts and 


| Cuſtoms among them: From that inconſiderable Inſtance. 


recorded * by Pliny; we. may lee; how ready. the. Re- 5 
ans were, to“ oblige the People under their Power, 
wich any Curioſicy that might entertain theig Sences, 
in order to endear them to the Authority they had o- 

ver them. ( He tells us, Cherries were not known in 
Traly, till the 680th Year of Heme, when L. Lucullus 
firſt brought them thither from Fontus; and that in a. 

Hundred and Twenty Years, they were ſo increas d, 

that nor only many other Countries, but Britain alſo. 
was ſupply'd with them; which muſt have been about 


| Three Years after Claudius himſelf had been here. The 


uſual Landing from Rome being then in the County 
of Kent ; that Fruit without queſtion was there firſt; 


planted; and the Soil well agreeing with it, may be, the 
| realon_ that the beſt. and greateſt Quantity of. it is. 


| yet there to be had.) 8 
Agricola, in the Second Year of his Lieutenancy here, 


when in Winter-Quarters, purſu'd the fame Maxims 
( which Tacitus terms Salaberrima Conſilia; and, as 
it may be inferr'd from an Expreſſion of * Ceſar con- 
aucive to the ſame End) to gain the Britons, by ma- 
king them acquainted with the Roman Manners : He: 


aud. 
| — wer ND An 8 3 — J L411 3 
 Plin. Lib. XV. cap xxv. s De Bell. Gallic. Lib. I. Horn 


eum forti ſimi ſunt Belgæ : Propterea quod a cultu atque humanitats 


PoUncig longiſſime abſunt, mininieque ad eos Mercatores ſepe commeant, 
W147 ea que ad efeminanass ani mos pertinent, important. 
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and incourag'd them to build Temples, Places for com. 
mon Aſſemblies, and private Houſes after the Romy © 
Mode: He took care to have the principal -Youth in- 
ſtructed in the Liberal Arts: He allurd them to affeq 
the Habit of the Romans: And laſt of all. to engage 
them the more firmly, help'd them to a Taſt of the 
Roman Luxury and Good fellowſhip, by introducing the 
Uſe of ſhady Piazzas and Baths /, and their way of Ban- 
queting. But here, Tacitus may be undefſtood to ſpeak 
of what was done in order to civilize the Northern 
Parts of this Nation, where Agricola s Preſence was re. 
quired: The Southern was, we may ſuppoſe, ſoftned 
and quieted by the fame Methods near Forty Year 
before, when reduced by Yeſpeffan. 
From hence it may be inferrd ; that ſhould never 
any other Tokens of the Antiquity of theſe Works be 
: found; yet would the Bath denote the Age of the 
_ - Pavement, and ſer it near as high as the moſt early 
. Time, that the Nomans had any real Authority in this 

—— RN _. VV 
5 As by the Loſs of ſome of the Annals of Taciuns, 
-we may have been deprivd of the moſt early Hiſtory 
of this County; ſo likewiſe, for want of antient Re. 
ligious Houſes; there has been little or no Accounts 
left of its Circumſtances, in the Times next after the 
Roman Authority expired here. Malmsbury * ſays, that 
in his Time, there were here only the Abbies of Bt- 
tell and Lewes, and thoſe not long erected. The ear 
lieſt Mention made of it, is by“ Bede, who informs 
us, that Biſhop Wilfrid, in the Year 678. being thruſt 
out of his Province of Northumbria by King Ecgf/id 
ſetled ar Selſey in 680. and ſtaid Five Years, labouring 
ja 
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« Tacit, Agricol, cap. xxi. * Gul. Malmsb. de geſtis Pontifc, 
Ang l. Lib. II. 2 Bedæ Hiſt. Eceleſ. Lib. IV, cap. xili- 
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in the Converſion of the neighbouring Parts ; but of 
what elſe relates to the County, fave the miſerable Ip- 
norance of the Inhabitants, and the Number of Fami- 
lies, he has left no Account. Bede ſpent moſt of his 
Time in the Monaſteries of Wiremouth and Farrow, 
and travel'd little; fo, that conſidering the Diſtance 
from thence to this County, and the different Govern- 
ments and Intereſts that lay between, he may well be 
excusd for the few Particulars he has left us of it. 
Ihe next Records we have to view are thoſe of E- 
th:lwerd, the Chronicon Saxonicum, and. Henry Arch- 
deacon of Huntingdon. But that you may the more 
clearly apprehend the antient State of this County; 
look into the beſt Map of it you can get. At the 


Welt End, you will find Weſt- Harting and Stanſted, di- 
ſtant from each other Six or Seven Miles; imagin a 
ſtreight Line to be drawn from Harting to Bourne near 
Vevenſey, and another to be drawn from a Point which 
muſt be little South of Stanſtead to Brighthelmſtone ; . 
What lies North of theſe Lines is the Weald or Low- 
lands, formerly the Sylv Anderida; that which is com- 
prehended between theſe. Lines, and bounded by the 
bea, from- Brighth:lmſtone to Bourne, is the Downs, fo + 
famous for their pleaſant Situation and Fruitfulneſs, 
The. Part South of theſe Lines, is a flat champain 
Ground, ending like a Wedge at Brighthelmſtone. Theſe 
two laſt Parts were thoſe only that were inhabited in 
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5 Bear's Time; they contain not more than Two Fifths - 
{t of the whole County; which muſt be the reaſon why 

/ 8% ſaid, Suſſex conſiſted not of more than 7000 

ng F:milies or Farms; whereas in another place he com- 
in 


putes Kent to have 15000 Families. 
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: Bede Hiſt, Eccleſ. Lib. IV. cap. xiii. 


: In the three Accounts above · mention d tis apreed, 
: that in the Year 477. Ella, with his Three Sons (. 
men, Mlencing. and Ciſſa, landed his Forces at Cymene,. 
- Ora (which from a Charter of King Cedwallas to the 
Church of Selſey the learned Cambaen proyes to be 
6 about Wittering near Selle 5 ) not far from J which he 
. routed the Britons, and drove them into the Weald 
. ( Andzedeſleſae ) : Their farther Progreis is moſt di. 
ſtinctly and naturally deliverd by the Archdeacon of 
Hunting don, in theſe Words; Saxones autem occuparunt 
littora Maris in Sudlere, magis magiſque fibj regions 
. ſpatia capeſſentes, uſque ad nonum annum aaventus eorun, 
. Tunc verò cum audacius regionem in longinguum caft(:- 
rent; convenerunt Reges & Tyranni Brittonum apud Wit: 
. credesburne, & pugnaverunt contra Elle & filivs ſues, 6 
fere dubia fuit vichoria. Uterque enim Fxercitus wall 
. leſus & minoratus, alterius congreſſum devovens, ad pro 
pria remearant. Miſit igitur Elle ad compatriotas ſuis a. 
xilium fnagitans. 33 eee 


This County having been igvaded in the moſt We. 
ſtern part of it by the Saxons; if what they did after: 
wards, was to poſſeſs themſelves of it; their Proprels 
. muſt have been from Weft to Faſt. And fo much 

Henr, Huntingdeas Words plainly imply. He fays 
farther, they were Eizht Years about it; which, if 

we conſider the Circumſtances of the Country, twil 
be no great wonder it ſhould rake up ſo much Time; 
unleſs their Forces had been very great, which we have 
no warrant from any Hiſtory to ſuppoſe : For the Weald 
then uncultivated, muſt have been moſt difficult to pab, 
even in the drieſt Summers. The Dowas, like a Wall 

(wich a Terras-Walk on the top) have a very lic 
Decent 


7 Erhelward Hilt. Lib. Cap.5, Chronic. Saxon. Ann. CCCCLXXV. 
Hen, Hunt, Hiſt, Lib, II. Camden Brit, Sullcx. 
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Deſcent, into it, their whole Length 3 
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every Ten Miles, or thereabontsg they have deep Chan- 
nels through them to afford Paſſage for the Rivers into 
the Sea: Therefore, what was then habitable, being 
thus canton d out into ſo many Pascels: by the Rivers; 
nothing could be more diſſicult to gain, than thoſe 
Cantonments; were there any Forces to defend the 
Paſſes that ſhould have been attempted; the Rivers be- 
ing deep and muddy, and the Moraſſes on each ſide 
btoad and boggy Hence we may conceive, twas no 
very difficult Task for the Britons to defend; nor an 
eaſy one, for the Saxons to gain the Country. And in- 
deed, the many old Camps, ſtill to be ſeen on the 
Downs, are an Evidence that ſcarce any part eſcaped 
being a Scene of War. Mr. Camden mentions but two, 
Ciſbary and Chentbury. In the new Edition of his Works 
Dr. Harris has added Three more; a Reman Camp at the 
Brile near Chicheſter, St. Rogks-hill, and Gons-hjll near the 
Neſt Limits of the County. It may not be improper 


* 


14 
k » 
, "4 
vo - 11. 
+ 
4 4 
= 
+ - 4. 
* [ 
2 * 
= I 
A 
| a 
4 ' 
i i 8 
1 
i 
: 9 K 
14 . 
: « \ , 
| ? IP 
« 1.48 
| pl 1 
i 4 i 0 
17 F 4 the 
14 N f 1 
4 29 1 
N 785 IE 
N 1 4 
1 e 
9 1 4 ” 
1 4 7 > 
| 1 ' _ 
. \ N N 
11144 
1 1 
j . G 
7 © I. 
; 1 = - 
- 1 % 
LE: 7 
1 
x | 
o 2 L 
s » * 1 
7 | 14 
. 
1 Wu 
1 
4 * &Þ * 
1 1 4 
1 G b 4; 
1 Mit 
» p þ ** 
| iT 1 [ 
' , 
: 1 F 
as | Ni 
Id ( 
1182 a \ 
12 l ' 
577 " ! 
„ 5 4 
4 * " 
8 \ 
' . 1 
1 } * 
. N 14 » 
+XE, f 
x , 1 þ 
. . 
. 8 * 1 
| * 1 l 
ST i |1 
ö . ü 
3 . N 
4 5 
l iS "1 
, [1 + | 
(i | 1 I 1 4 . 
* 2 Y | IH * 
ä . * +. y 
4 . " + : i 
. a * 11 
* 5 ” l [ „ 
i] [4 p 
b | "at | 
; ; U ö 
4 19 1 
1 7 4 , 
* 
[ 0 g 
| t 
{6 . 
7 * 
: We. - 
TURF 3 
4 N 9 
. 
U * 
i N 
4 U i 
6 
© 4 2 
=O. 1 
1 
[1 
l i 


\ 
} 
1s 
o 
1 
" 
12 
15 
0 


dere to inſert an Account of the reſt; in which, I ſhall 
filt take notice of thoſe that are on the North Edge of 
the Downs, and overlook the Weald. „ 
Firſt, Chenkbary, mention d by Mr. Cambden, Two 
Miles Weſt of Steyning, and about Three Miles North 
| of Ciſhury; tis circular 5 its Circumference about two 
furlongs. From Chenkbury Eight Miles Eaſt, over Poy- 
une, is a very large one, an Oval, not leſs than a 
Mile round 3 acceſſible at one narrow Neck only, and 
wat fortify'd, with a deep broad Ditch, and a very 
gh Bank: I could never learn any other Name ic 
Wis gone by, than Poor- Mans Wall; perhaps from its ha- 
ung deen a Security to the diſtreſſed Britons. About 
Three Miles Eaſt from thence, is Wolſenb#ry, on a Hill, 
pected beyond the reſt of the Downs, like a Baſtion; 
comes near a Circle in ſhape; its Diameter a little 
VVV 
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| 2 ore than E Furlong. je Fhitez Miles Faſt of Wil. 
ſeatuty, on the highelb 


e in that Quar. 
ter, is a Camp, near qua 


„about 60 Reds long, and 
50 broad; monk like 2 4 — Camp; the ſide next 


the North is fecut'd by the: 'Previpie of the Hill, which 
is both very. deep and fieep ; © the other Three Sides 
have mo their Partæ aſtet a Roman manher till ve- 
ry. viſible 5 the Ditch»iſcems te have been not leſs than 
Eleven Foot broad ;but the Ground having been ploughd, 
the Bank is but low: This is eall'd Ditchling, as is the 
old Town under it. Near Seven Miles farther Eaſt 
and a Mile and half Eaſt of Lemes, is the laſt on the 
North Edge of the Downs 3 it goes by the Name of 
Caburn; which perhaps is but a- Corruption of the Bri 
iſh: Word *Caiir 5": the Patiſn below it ſtill rfetains its 
Britiſi Name Ghyad: This is a round Camp, ſcarce 
Three Furlongs in Circuit ; its Ditch very broad and 
deep, and the Rampart within very high; the Places 
where the Tents were pitchd are yet viſible ;'which, 
fron! the Strength of ch Our-Works, intimates tht 
thoſe within held it nd ſmall time. Near a Quarter of 
a Mile Weſt of it, chere is a ſtrong Work much larger, 
but not ſo perfect: yet chough' to ſhew, it was made 
to ſecure a Power, 4 Wich lie there to bridle thoſe 
in che ſtrong Camp, and prevent their making Excur- 
ſions towards Lewes. _. 
The Camps on the Southern Limits of the Down, 
axe St. Rooks neat Chicheſter." Fig b. Dows; a ſmall Square 

Four Miles Eaſt of Arandell, and in the Pariſh of Gong. 

Ciſ-bury, Four Miles South-Weſt of Steyning. Holling 

bury-is the only one in the middle of tlie Downs, 180 
Miles Nonh of Brigbihelmſtone, and Three Miles South 
of Ditchling; tis a Square; the Porte ſti!l-remaining; 
it contains of Si Five Acres. A Mile Eaſt of Bright 
belmſtone on the top of a Hill, half a Mile from I 


(29 
ges, is Camp, Which has a triple Huch and Hank; 
45 40 is a Square, only the Corners are rohnmding; 
the outmoſt Trench meaſures about three Quurters of a 
Mile. In the Pariſh of Telſcomb, about Five Miles Eaſt 
of the laſt, are two, but both imparſect; che! Cliff is a 
South Fence to One; the Other is 4 Mile diſtamt from 

it; their Welt: Sides are both finiſid wirt very: able 
Works; they were deſign d for Squares, and to contain 
12 or 15 Acres: At Meeching or Newhaven, on the 
point of the Hill, which overlooks the Harbour's Mouth 
from the Weſt, is a Fortification which they call 40e 
Ciſtle; its Banks are very high, che Shape near half o- 
val, containing about Six Acres; formerly it might be 
much more, becauſe the Cliff, which forms the Diame- 
ter, eyery Year: more or leſs moulders away; and falls 
into the Sea. Near a Mile Eaſt of Seaford i ther 
 alld alſo. the Caſtle, bounded by the Cliff on the Sourh'; | 
its Figure almoſt ſemicircular, the Trench and Rampart 
large, incloſing Twelve Acres. Three Miles: Eaſt of 
cutmere Haven is the laſt, near a narrow Paſs coming 
up from the Sea call'd Burling-gap ; it incloſeth a Hill 
nam d Bellrout of a half oval Shape; the Works have 
the ſame Figure, and meaſure about three Quarters of 
2 Mile; the Cliff here alſo makes the Diameter. 
Though neither Hiſtory nor Tradition, has handed 
to us any Relation, when either of theſe Works were 
made or by whom us d (except Ciſabury bv Ciſſa) yet 
from this View we may conceive, the Calamity of 
War once rag d in all theſe Parts: that the Ground 
Was diſputed inch by inch: that in the Attack, as well 
| Defence of ir, the Pick-Axe and Spade, were as much 
made uſe of, as the Sword: and laſtly, that, unleſs the 
*poreſſors were very numerous, eight Years was no 
long time taken up, in diſpoſſeſſing the Inhabitants of 


— gt 


1 (7904) 
Sethe may irifligine, many of theſe Camps were made 
by the: Danes; but by what may be oblſerv d from the = 

Hiſtory-of. thoſe imes, that People ſeem' d not to be 
ſo formal an Enemy, as to prolong War by Encamy. 
ments: Their Refuge was in their Fleets that always 
attended them; ſo that, when likely to be vigorouſly 
oppos d, they betook themſelves to their Ships, and 
ſuddenly invaded another Part where was leſs Oppoſi. 
tion : and what they could not carry with them, con- 
ſum' d with Fire and Sword. Thus continually: haraſſing 
the Nation by their haſty and rapacious Viſits, they 
exhauſted it of its Riches and Strength, and as it were 
imitating. the Quality of the Faulcon their Enſign, they 
flew the Prey to a Stand, and then ſeiz d it 
The Archdeacon of Huntingdon, in the Prologue of 
Dedication of his Annals, to Alexander Biſhop of Lin. 
cola, aſſures his Dioceſan, that he campil'd- his Hiſtory 
from Chronicles reſery'd- in ancient Libraries; no que 
ſttion therefore, when ſpeaking of the. Saxons here, he 
had good. Authority to ſay (as above cited), magis 
 magiſque fibi Regionis ſpatia capeſſentes ;: and that no o- 
ther Meaning could belong to it; than that they car- 
ried their Conqueſt. from Weſt to Eaſt, in /ongingum 
lengthways. Had they entirely made themſelves Ma- 
ſters of the Country, twould have been too late: But 
before they had wholly gain d it, the Britons aſſembled 
againſt them; the Saxon Chronicle fays nah, i. e. prope; 
Ethelwerd, juxta; or, as Huntingdon has it, apud Mrcłt⸗ 
desburne; where a Battle was ſo hard fought, that 
each Side had enough on't, and retir d-. The Sani 
en were ſo diminiſh'd, that. Ella was oblig d to. ſend ſot 
113] 8 more Forces. This Action was in the Ninth Year a 
Lil Bt: } | ter Ellis firſt, footing, here, Three Years before Her 
giſts. Death, Ann. Dom. 485. It fo, weaken d. Ella, that 


n 


we: hear: no. more of him till he. receix d. his Supplies 


from: 


—_ 
tom Germany; which came not, according to H. Hun 
jingdon, till the firſt Year of the Emperour Auaſtaſfus- 
Three Years after Hengiſts Death, and Six Years af- 
ter the hard Battel, viz. An. Dom. q9l 
Being thus ſtrengthned, Ella movd again, beſieg d 
Anderida ( in Huntingdous Words, Urbem munitiſſimam ) 
at laſt forced the Place; and by reaſon of the ſtout 
Reſiſtance the Defendants made, Savage like, left not 
2 Soul alive, and raz d the City, which in Zantingdon:s, 
Time remaind deſolate. : ER 
4s to the Field where the Battel was fought; the 
Saxons extending their Power Eaſtward, the Check 
that was given them, in all probability muſt have been 
where they puſh'd on their Victories; and it being 
neat Mercredesburn, this Bourne near Pevenſey may 
be the Place meant, ſince it ſounds like the latter 
part of that Name (for there not being a Weſt Bourne 
that it relates to, the Name of it may rather be Es- 
lourne than Eaſt- Bons ne;) and likewile that Anderi da, 
the Britons laſt Stake and Support, was not far from 
it. Tis probable therefore the Battel was fought on the 
Downs, between the Camp laſt mention d at Burling-- 
Cop and. Eaſt Baurne; for there are no where on the: 
| Downs, that | have ſeen; (and there are few, Parts of. 
them that I have not often view's ), Marks of a grea-- 
ter Battel than there; becauſe, from the top of that 
rery high Cliff, by the Inhabitants call'd 7he Three 
Charles (and by Mariners Beachy-Head)) to Willing- 
ton Hill, which is four Miles, the Graund is full of: 
arge Tumuli or Places of Burial ;, and in- many parts 
Within that Tract, where the Poſition of the Ground 
lems ta offer, there are deep Trenches and Banks, 
Khich.one would imagin were Breaſt · Works made to de- 
fend the Front of an Army; and the Tamuli on each ſide 
ak them ſeem to ſſiew, there was no ſmall Struggle, in: 
vrcing.as welk as defending, them. Tha 


and is inclin'd to aſſign ſome Place in Suſſex for ix. 
But from a modeſt Deference to the Opinions of the 
Learned Camden and Selden, he drops the matter. 


of it; "Henry of Huntindons Words are, Et quia tot 
ibi damna toleraverant Extranei, ita Urbem drftruxe. 
runt, qubd nun quam poſtea readificata eſt. Locus tantum, 


Mat hem of Weſtminſter ſays, Locus autem Civitati; ufque 
Hodie tranſeuntibus oſtenditur deſolatus. Manftt ergo ibidem 
Ella cam tribus Fillis ſuis, & Regionem illam, que iſ. 
que hodlie Anglicè Suthlex, Latiie autem Regio Auſtralim 
Saxonum dicitur, colere cæpit. From the Expreſſions 


that City ſtood was not quite forgot, in either of thoſe 
FHiſtorian's Days. Henry of Huntindon being the elder 


Words mi ght have been true, in ſaying it was deſo- 
ſhould have ſaid fo likewiſe; or at leaſt, not taken 


notice of the Act of Piety and Charity of Sir Thomas 
Albuger, who, in his Time, had newly erected a Mo- 


Brit. Kent Edit, 1695. Col. 211. 


SE 1 
The Learned and Judicious Mr. Somner * diſlikes 
that the Site of Anderida ſhould be fix'd at Newena, | 


But let us ſce, what our more elder Hiſtorians ſay 


quaſi nobiliſimæ urbis, tranſeuntibus oſtenditur diſolutus. 


above · cited, it may be ſuppos d the Ground where 


by 1200 Years ( had Newenden been the Place), his 
late: But tis very improbable Mathew of Weſtminſter 


naſtery at Newenden * for the Carmelites who came 
from Paleſtine : But let that paſs: what Authority Mr. 
Camden had for ſaying * Hengiſt ſent for Ella out of 
Germany, to help him reduce Anderide, is not to be 
found. From the Accounts above ſtated, and others 
that might be produced, it is clear, that Hengiſt was 
dead Three Years before the Siege was laid to 47d. 
rida. In the Time of Hengiſt's Life, we find, tor Eight 

| 85 55 Yeats 


* Somner's Roman Ports and Forts in Kent, | P, 106, 8 Cami. 


Yars Ele bad eogly to do ba Saft i ond the Blow 


Aug Pim to be quiet the other two Xeats of Hen- 


kye ſore, either to Hlengiſt or his Son Est after him: 


ling no notice therefore of that Suppoſition, we may 
conſider Newenden is on the Aent fide of the Limes 


and no doubt Pains too, in reducing the plain Ground 
of Suſſex, tis not likely he ſhould call more Forees out 


through the Difficulties of the great Wood ( which he 


DCCCXClII. 
Ren. Hunt. Hiſt. Lib. V. Alfr. Reg. an, ! 92 


( 757) 


ve had given him he Ninth Year at Yftcredesburne, 


giſt, and till his Succours ( as above-mention'd ) came 
to him from German. Beſides, we have not the leaſt 
Hint from any of our Hiſtorians, that Anderida was an 


or that Ella aſſiſted the Aentiſb Saxons, os the Kentiſh - 
1 Ella in reducing it: Therefore this muſt be a 


Suppoſition only of Mr. Camden, in order to give Strength 
to the Notion of Anderidas being at Newenden. Ta- 


(for ſo is the River Rother call d in the Savon An- | 


nals, and by Mathem Weſtminſter and the Mouth of it 


nam d Portus Limeneus, and Eiment by Erbelrerd' and 
Henr. Huntindon;) and that Xent having been ſubdued 
by Hengiſt and his Saxons, near Forty Years before; 
the Town at the Mouth: of the Limen, and the reſt, 
if any, up the Stream on the ſide of Kent, were alſo 
part of their Conqueſt. 


Furthermore, after it bad coſt Ella o übe Tine; 


Miles“ 


ot Germany, tliat he might lead them Thirty 


muſt . done if Newenden were the Place,) to be- 
ſege a City, ſo far from his own, and within the Ren- 
i- Saxen Limits, eſpecially if theres any heed to be 
given to the Words of Math. Weſtminſter before cited; 

Who, after relating the ſad Fate of the Inhabitants and 


City 


——_— ———_—_— —_—— * 
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' Chron Sax. A. Dom DCCCXCIL: Mat. Weſtm, Fl. Hiſt. A. Dom. 
4 Ethelwerd. Lib, III. cap. iii. A, D. DCCCXC1:1, 
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City of Angerids, immediately ſubjoins, 
Ella and his Sons refided there (i. e. in that part of 


the Romans, tis not likely (as Mr. Sommer 7 jugici. 


where Forces were quarter d, to have a watchſul 
Eye on the Sea, when ever the Saxon Pyrats came 


of the Gaciſons under that Officer, conveniently ſituz 
ted for the ſame 
caſter at the North Point of Northfolk ; Gariannomm, 


up by the Sea; Regallium, Reculver in Kent 5 Nuiipi, 


Saxon Chronicle we muſt look for, Four Miles Faſt 

of Appledore ) probably New Homney, all ſituate near 

the Sea, on Ground which had a full Proſpect of the 
Sea: whereas Newenden lies low, at leaſt Eight Miles 
within Appledore, on a turning of the River, where 
the Land Eaſtward muſt have cut off any Proſpect of 
the Sea. To all this may be added, that the Romans 


of t 


( ſc. Apuldre.) 


— — 
— 


( 798) 
Manfit ergo gi. 


Suſſex where Anderida was), and began to cultivate and 
improve the Country. | 6: 0s 


ouſly hints) its Place was at Newenden ; for being one 
of the Stations, under the Præfectas littoris Saxonici, 


to infeſt the Coaſt: We may ſuppoſe it, like the ret 


purpoſe; as were Branodunum * Bray. 


North-7armouth. or very near it; Othona, [thancheſtes 
in Dengy Hundred, in ſſex, ſome Ages fince ſwallowed 


Rechborow ; Dabris Lover; Lemannis (which from the 


having a Numerus, Cohort, or Battalion of the Ter 
neee in Gariſon at the Porta Lemanis on the Mouth 
e Haven, we may ſuppoſe they knew bow to 
husband their Strength to better purpoſe, than to place 


another 


7 Somner Rom. Ports and Forts, pag. 105. Not. Im perii 2 Pan- 
eitol. cap. Ixxiii. pag. 162. 7 Chron. Sax. A. Dom. DCcCxClll. 
Tum appulerunt ( ſe. Dani) in Li meni oſtium cum CCL. Navibus. H. 
per eum Huvium traxerunt ſuas Naves uſque ad Hylvam, quatuer milla 
ab exteriore parte aftuarij ; ibique expugnarunt quoddam munimenſun 


_- SOT 

another Gariſon to watch the Motions of the Saxon 
Royers, Twelve Miles up the little River, quite out 
of ſight of the Sea, where they could be of no Service. 
Thoſe who would have the Seat of Anderida to have 
been at Haſtings; let them look on theſe Words of 
Henr. Huntindon ( Haraldus rex Anglorum, eadem die re- 
verſus ad EOUIrWic cam ſumma latitia, dum pranderet, 
 audivit nuntinm dicentem ſibi, Willielmus dux Normannie 
ora Auſtralia occupavit, & caſtellum conſtruxit apud 
paltings,) and they will conclude Haſtings was not a 
deſolate place, in the Ages of the Hiſtorians, who af- 
firm Anderida was: If at Pevenſey; that Place was ſo 
far from being raz d by Ella, that even after the Ner- 
nas Conqueſt it remain d a ſtrong Caſtle, where Odo, 

Biſhop of Bayor and his Forces ſuſtain d a Six Weeks 
Siege; and for want of Proviſion were oblig d to ſur- 
render to K. William II. At this time there is ſo much 
of Pevenſey ſtanding, that perhaps tis the greateſt and 
moſt entire Remain of Roman Building, any where to 
de ſeen in Great Britain. „„ 
From the Arguments on the foregoing Authorities, 
Anderidas muſt have been ſomewhere in Suſſex, not in 
the Weſt bur Eaſt part of it, and not far from the Eaſt 
hop iy mag rao agg gg ou 

ment, Coins, and Bricks, tis ſure the Romans had once 
a Abode, and not a ſhort one, at this Place near Eat. 
Bourne : From the large Extent of Foundations about 
de Place where theſe were diſcover d; that there was 
a large Town or City there: From the common Height 
thoſe Foundations bare under the Surface of the Ground; 
that the Buildings they ſuſtain d were effeQually levell'd 
„ Arg“ d: And from the Coals dug up amongſt the Rub- 


I h, tis evident that Part was burnt ; all which Cir- 
; — KRkkkkk cumſtances 
Her. Huntindow, Hiſt, Lib. VL OS : 
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enough to ſuppoſe, it was a Place of Importance, and 


way fo convenient, for a ſecure Settlement; or for ſuch 
2 uſe as the Aon might have occaſton to make of it 


Tacitus alſo, that * thoſe who inhabited next to Gault, 


* — — —— —— 
— 2 


a2 City and a People belonging to it among the Celre, in. 
habit ing on the Sea Coaſt. Time varying the Names of 
Things, near Two Hundred Years after Ter, Prelemy 
| ede City Aud ridum: And near 250 Years after him, 
: when the Notitia Imprrii, now extant, was in uſe, the 
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of their Admiral fix d at Paris. + 


ies Botinds. The Brniſb Coaſt about Eaſt Bourne is the 


| lans ur, quibus orti ex civitatibus 9 perorngr ents 2 'Lac. Agric. cap. xl. 
In univ 


(8 


cumſtanees well enough agree with the Account "given 
uy of Anderida. 
- The Situation hkewiſe of a Town here, gives reaſon 


whence it had its Name; no Fart hereabouts being any 


We are inform'd by Cæſar, that the Maritime Parts of 
Britain (ſpeaking of what he law, which was the South, 
Faft ) were inhabited by People from Belgium; and 
that they calf'd their Sertlements by the Name of the 
Places from whence they came. It was the Opinion of 


came from Gaale. And Bede ſays, the Tradition in his 
Time was, that the Southern part of the Iſſe was peo- 
pled * from Bretaign. In the Third and Seventh Books 
of Ciſar's Commentaries, mention is made of the Audi, 


Anderetiunorum is regiſter d; and the Reſidence 
From whence tis to be 
igſerr d, that tho' the Capital of the Aulet might have 
been Auges near the Loyre, yet their Cduntty had on the 
North the Britiſi Chantet: and on the Eaſt the Seine for 


ee, of rw the! Mouttr of the Sein:  Phierefore, 
8 cee 


K * * 1 * 

- —— >, . a © eB + * 
2 3 . * 

5 - J . OP, 


ned 


De Dell Gal. Lib. v. "Ow om nes, Got jis aetbbdlbes civitat un. 


erſum tamen æſtimanti, Gallos vicinuni ſolum occupaſſe edible e 8 

#7 Bellas HE Ecclel. Gent "Angl: Lib7T. cap. 1. In primis Bec Inf. 
Boitones ſolum, a incolns bubmit- ui r rtr fi, . 
rica no ( ut frtur) Britauniam adve Wi 1 Alen WT pants iliius vidi. 
caruus. + Pancirol. Comm. in Notit, Imp. Cap. XC. pag. 179) 185. 


ͤꝗ—y—ä— —— — — — — — — — 
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according to the Ufage before Caſars Time, the: Name 
of Anderida there, is'readily accounted for. Moreo- 
vet, this Place ſeems moſt naturally ſeated, for giving an 
appellation to the great Wood, to which it — in d: 
For, as it ſelf is on the Shoar, ſo alſo the Sylua 2 2 


5a here, came very 


Sünde 


Cliffs. a — 42 I 
Setting aßde the 4 want -of 1 a n 


of Ground where this old Town ſtood, 


be ſeen a ſtrong Foundation, that has acute Angles, 


Dwelling: Houſe) On the Northern ſide is a Moraſs, 
with a large Rivulet of very good Water. 


Which Advantage, there was formerly a Harbour, ca- 
pable of a ſmall Fleet ; the Banks on each fide of it are 
an Evidence it was ſunk by Induſtry; 


is never flow d but at high Spring- Tydes, when a ſtrong 
Wind foreeth the Waves into ir. This Harbour — 
have been a good Security to part of the Weſt ſide; 
what other Works might have been to guard it, from 
Kk KKK 2 . the 


2 — An. 1701, N? 274. Pag. 926, 


near the Shore; and a large part 
of it might be ſeen from the Seai beſore it: -Indecd, on 
the Sea off of Rommiy, it might be diſcover d; but then 
the Diſtance was great: At all other parts of the Coaſt, | 
the Sight of i it pre wy is binder d by Hills, or high 


avigable River, the Spot 
yields to none 
in the County for Importance and Fleaſure : For here, 
like a Wedge, ends the hem Soil of the Downs ; Nature 
has ſhap d ir like an Equilateral Triangle, having each 
ſide bal a Mile in Length: Towards the Sea, on the 
Southern fide, tis fenc'd by a low Cliff, of 12, 15, and 
in ſome Places 20 Foot high (in which Cliff i is now. to 


which ſhews it to have been for -a Fort rather than a 


Between 
the Weſt ſide and the Downs lies a {mall Valley, by 


but by Weeds 
and Gravel from the Sea, and by Mould —S add: 4, 
as is obſervable in Valleys, it is now ſo rais 0, that 
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the end of the Harbour to the Moraſs, cannot be (aig. 
by reaſon the Ground between has for many Ages been 
in Tillage. Ir is eaſy to imagin of what Importance 
a Town fortified at this Flace muſt have been in thoſs 
Ages, when the only Paſs by Land from the Weſt to 
the Eaſt End of the County was through it ; for other 
there could not be, in many Miles North; unleſs the 
Lands in that Tract, which are (till very owzy and ten- 

der, had been well drain'd. RP 
As the Situation deſerib d, render'd this Place ſtrong. 
ĩt is very pleaſant withal ; for the Ground is high enough 
for a good Proſpect of the Low Lands adjoining, and 
the Country towards Battel/ ; beſides, it has a comman- 
ding View over that Bay, which is between Beachy Head 
and Haſtings, If the Uſe made of it by the Roman, 
was to guard the Coaſt, there was this Advantage be- 
longing to it; that a Centinel on the top of Beachy, not 
Two. Miles from it, in a clear. Day, without turning 
his Body, might ſee the Iſie f Wight, the Hills in Franc 
near Bologn, and the Neſs in ent; ſo that from the Neſs | 
to Selſey it muſt have been a ſmall Sail that could eſcape 
his Eye. It was my purpoſe to have added a Deſcription 
ol Pevenſey Caſtle; together with an Account of ſome 
Remains of Antiquity, diſcover d laſt Summer towards 
the Weſt End of the County: But having been too te- 
dious already, muſt defer that for the preſent, and ſub 
ſcribe my ſelf e e 


| Lewes, Ian. 26. 
16 
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Tour moſt humble Servant, 


Joun TARO. 
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Ill. Tractatus de Curvarum Conſtructione & Men- 
fura; ubi plurime ſeries Curvarum Infinite vel 
reftis menſurantur vel ad ſimpliciores Carvas redu- 
cuntur. Autore Colin Maclaurin, in Collegio 


novo Abredonenſi Matheſeos Profeſſore. 


num Univerſalitatem, æternam ac neceſſariam 
_ 4. Veritatem, Evidentiam omni dubitatione majo- 
rem, Idearum claritatem luculentiſſimam, Demonſtrario- 
num elegantiam, Theorematum nexus & mutuas depen- 
dentias, pulcherrimis certe ac ſummis humani intellectus 
repertis ſunt annumerandæ; inter eas vero eminent ſum- 
morum hujus ſæculi Philoſophorum de Curvarum Lon- 
| gitudinibus & areis menſurandis ardua Theoremata. 
Ad hos diffuſos cognitionis campos diu altè latentes tan- 
dem cruendos infinitz ſcientiæ portiunculam mutuari, vix 
ſibi temperare poſſet quin pronuntiaret, qui Arithmeticz - 
lnfinitorum vires in immenſo elegantiſſimarum Verita- 
tum abyſſo eruendo, & humani intellectus Horizontem 
infinite ferè extendendo, paucis præteritis annorum de 
adibus, ample ſatis comprobatas, animo perpenderir ; 
| Hujus vero methodi ( ficut nunc aucta & exculta eſt } 
ope, incidi in rationem menſurandiĩ infinitas Curvarum 
ſeries, quam pauciſſimis explicabb vv Eo: 
Cum in omni linea curya fit aliqua curvaturæ regula- 
tas licer forte implicata, ſecundum quam figura deter- 
minatur; ideo Geometrz varias Curyarum characteres ex 
Aquatione Ordinatarum relationem ad abſciſſas axis al> 
cujus exprimente deſinirunt. Cum vero idem fieri poflit 
x. conſiderations Curvarum reſpeRu unius dati centri, 
imo 


E wm Matheſeos Theoriz, ob infinitam Propoſiti- 


— 


( 804 ) 


imo ſimpliciſſima Naturæ uniformitas in ejus indagine id 
fieri ſæpe poſtulet, ideo hanc Curvas conſiderandi Me. 
thodum impræſentiarum uſurpabimus, & imprimis often. 
demus qua facillima ratione ( ſecundum hanc Metho. 
dum Curyas determinandi ) ex 5 complexiores 
- conftru} pen 


| 4$ * Sint L &! pondls quamiproxing in Curva B. L. 
ſit / o arcus centro S deſcriptus perpendicularis in SL: 
& erit L/ ut momentum Curvæ & L 0 momentum Radi 
'SL: Ac ſi detur ratio LI ad Lee, vel ad Jo in diſtap: 
tia SL, dabitur xquatio Curyz ad centrum S8. Sint Lp, 
/ p Tangentes Curvæ in punctis L & /, in quas ex de- 
Altana normales 8 P, Sp iis occurrentes in punctis p 
& p; ſimiliter in omnes Curvæ Tangentes demittantur 
perpendiculares ex dato puncto 8. & conſtruetur Cure 
ya tranſiens per omnes Tangentium & perpend iculorum 
interſectiones. Hujus triangulum elementare P » p f- 
mile erit triangulo Lo, quæ proinde dabitur ex data 
Cutrva B! L. Quipp e ob Wale Sn, PAL, &' reQos 
; N 15 8 8 P aquiangula e. crunt triangula Sp n,- PL, & 
| © proinde Pu: pu nu Ly: 
S8 : Lo: J, adeoq; 
— bb angulos PS, 81, 
— * * 1 r erunt tti- 
. ange, 8 x L, Lol 
. ̃ — D © Cum igier &a 
> Fo. daeem ſit ratio L/ ad. 
l - quePpad py, & SL ad 
E 8 P, manifeſtum elt. 0 
td ratione Ll ad lo, * tec 8 L, dari rationem Pp ad | 
pn & rectam SP, adeoque Curvam DP p. Eadem ratio 
ne ex DP conſtrui poteſt Tertia, & ex ea dein Quat, 
& progrediendo prodibit ſeries Curvarum infinita, it 
omnes ex uno dato innoteſcunt. Quod ſi 9 L 


: Sd 5 Hg ol E- * 
(0 


& In perpendiculares in radios FL, $7, ſibi mutuo oc- 
currentes in 2; & per omnia fimilirer definita perpendi- 
cularium concurſuum puncta deferibatur Cutva F N: ca 
pla erit Curva ex qua deduci poteſt B L, eadem ratio - 
ne qua conſtruximus DP ex B L. Ex EN ſimiliter 
conſtrui poteſt alia Cut va, atque ex hac quoque parte 
Series infinita Curvarum conſtrui poterit. Z 
$ 11. Curvarum vero hac ratione conſideratarum ſim- 
pliciſimz ſunt quarum L / eft ad Lo in ratione pote- 
ſtatis alicujus Radii, ita ut, ſi 4 ſir data quantiras, de- 
notet Radium Curyz, » numerum quemcunque, fit L. 
ad J ut 4” ad æquatio earum generalis. Omnes ve- 
to hz Apſidem habent cum a, quoniam in eo caſu 
LEA. Ut inveſtigem æquationem Curve DP, cum in 
Leſt ut LI ad Je ita 4 ad 7, ita rad SP="—, ita 


Fr x SP ad SP, ita art ad 8 P., ita Pp ad 
pn. Proinde ſi 5 repreſentet momentum Curvæ, j ar- 
eum circularem radio deſcriptum a centro S, & r radium 


; cotreſpondentem, quecunque fit Curva cujus Æquatio 
„ | 1 : | | 


inrelligatur, erit Æquatio Curvæ BL, % 2 ; 


| Equatio verd Curvz DP, : :: rt: H. Angulus 
en 8 eit ad Angulum L. J ut gp ad 5E fte 
: at Sp ad 5, vel (ſi S Pdicatur x & SL, r) ut c ad e, 


hoc eſt, (ob a ) ut r ad —» live ut „-l ad 1. 

Hine ( vid, Fig. II.) B SP eſt ad BSL ut 2-P1 ad x; 

unde facilius abſque Tangentium ope duci poteſt Cur- 
a BP. Si ſumatur angulus BSP ad BSL in ratione 

*r ad 1, & in 5P demittatur perpendicularis ex L., 
ent occurſus perpendiculi cum. 5 P, in Curva BY prius 
angentium ope deſcripta. 

/ : ; KIII. Oſten⸗ = 
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 $ 1. Oftendimus-quo pacto ex und ſeries Curvatum 
-Infinita deducirur ; quo vero pacto ſingularum longitu- 
dines ex illius & unius alterius longitudinibus datis in. 
noteſcant pergo demonſtrare. Cum angulus SP p—$1j 


. = 


atque LS! fit ad PSp ut 1 ad »+1, erit LI ad Pp ut 
| SL ad I SP, five (ob 8 L: S:: LI: Il 
ad IIe, ae proinde P B= Je: ſed | =I 
=I LN AN,; ergo P p—3-+1 x1/n—L N-+Ns, 
Sed IL N eſt momentum rectæ LN normalis in SL, 
P p momentum Curyz BP, & NA momentum Curvz 
BN: Cumque BP, B N, BL ſimul evaneſcant in B, e. 
runt in ratione momentorum, adeoque B P—»-l-1 x 
B N-+vel—L N. Unde Curva B eſt ad ſummam vel 
differentiam Curvæ penultimæ in Serie ejuſque Tangen- 
tis ab intermedia interceptæ, ut ,I ad 1; five, ſi u ſi 


Index æquationis Curvæ BP ( quoniam u ) ut! 


2 


ad 1— 75. ©, 

Hinc 15 in ſerie Curvarum inſinità ſupra deſcripti, fi 
dentur Longitudines duarum proximarum, dabuntur 
longitudines omnium; quippe menſura cujuſvis pendet? 
menſura penultimæ ſemper in ſerie, & proinde = 


+ 
P, 
if 


(807 


dis commenſurabilis vel incommenſurabilis, erit integtæ 
ſeriei pars dimidia rectis commenſurabilis vel incommen- 
ſurabilis. Hinc 27. Licet Curvæ B P& B N eſſent rectis 
incommenſurabiles, differentia tamen Curvæ BP ab 
11 Curvz BN eſſet æqualis aſſignabili rectæ. 37. Si 
Curva tranſit 


RA 
SS 


um :) :: 4 1, maxime inſignis eſt Circulus, exi- 


V of +, : 
r 
* 


1 


2 


anifeſtum eſt, adeoque ; & proinde . 
& zquatio Curvæ BP erit s : J: 4 N, quæ ipſa eſt 


"Jalem revolventis deſcripti, ad punctum ubi punctum 
eſeribens tangit baſim, quæ D® Paſchal dicitur Ia Li- 
5 + L 11111 magon 


| par omnibus - menſurandis ſufficiet: Si una Ourya ſit fe- 


per 8, recta L N evaneſcente in 8, tit 


4 1V. Curvarum de quibus egimus, quarum nimi- 


ftente S in circumſerentia, cujus æquatio eſt 5 : y :: 4 7, 
ut ex fimilitudine ttiangulorum Lol, BLS (Hg. UW.) 


*quatio Epicycloidis revolutione Circuli ſuper baſim ſibi 
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maron de M. Roberval, 


Longitudo Curvæ erit 


(808 ) 


quamque . De la Hire conſiderat 
ut Con:hoidem Baſis Circularis, in AQis Academiæ Pa. 


riſienſis Anni 1708. perpendiculares omnes LN, J 


concutrunt in puncto B, adeoque B N=0: unde rl b. 


. Hine Curva tota B p 822 BS, ac lan- 


gitudo Hpicyclaidis ſemper dupla eſt chordæ arcus in ci 
culo correſpondentis. 2d . Ex Epicycloide deſcribatut 


Curva B IIS, eadem ratione qua Epicycloidem ex Cir. 
culo deſcripſimus : In hoc caſu b, , & e 
FI f. 


Dx; ac proinde æquatio Curvæ B; IS erit ;: re 1667, 
B 3 En 7 
———BL+LP—2BL-+I6, 


& proinde Bl eſt ſeſquip 1 ſummæ Arcus cireularis ejuſ. 
que Sinus recti. Quod fi ſumatur C D=BD, & radio 
8d centro 8 deſcribatur Circulus occurrens rectæ SP in 
H, & fit HK perpendicularis in B S; quoniam D H— 
2B L, erit BH DHH K. Hine arcus B II neque 
ſunt rectis neque arcubus circulatibus commenſurabi. 
les, differentia tamen arcuum BIT & DH eſt re 
H K. In puncto S evaneſcit LG, adeoque BS BI 
unde tota Curya eſt ſeſcupla ſemicirculi. Nulla veto 


pars hujus Curvæ aſſignabilis commenlurari poreit toti. 


nec integra Curva in data quavis ratione ſecabilis elt, 
ita ut portiones rationem aſſignabilem habeant ad fe m. 


tuo aut ad totam. di hæc curva in data aliqua rai, In 


Geometricè ſecari poſſet, conſtaret Quadratura ir 


nam ſi e gr eſſet BII ad BITS ut 1 ad , K BLAG bl 


Bros BLS "| 9 
26 r 


2 74 2 7 
unde eſſet B 


72 11 


1 218 To PE 3115 


conſttuatur eller methode Carta B R, & ooo 


2. 
0 


. 1 „ $54 2062+ +5; c 3 n Iv! 4 — 
):: 4: *. Hine longitudo Curvæ fiet 52 BL.-TPTI. 
otalis verò Longitudo Curvæ BR S— diametri SB. 


li bon modi ſeries Z#quativrum du facile produtt- 
Zquatio Circuli . 
Epicycloidis 2. 
Secundi 3. 5: 

Tertii 45: 


Cojuſy 15 Bp. 5: 


im I—3n" 1—3 m 17m 


F . a e r an 


"0 


»-- 


22 — — 
- SY 


A+ — 
4 


| 1—2 8 1—4 


Im I—3m: 15 1— 5m 


c. ad unitatem. Denique fi Areo- 


Vis Centripeta tendens ad S, crit reciproce ut poteſtas di- 
Wiz cujus Index eſt 2 2-3 ; atque hoc eſt non con- 
Liz. temnendum 


3 a So n : 1 2 4 DES, be — VERN . "a 
rr erit m. r, atque æquatio Curvæ BR etit 


5 harum Curvarum Conſtructiones continuentur, prodi- 


Obſeryare licet in genere, omnes quarum Indicum deno- 
minatores ſunt Numeri pares, perfectæ rectificationis eſſe 
capaces ; cumque quæ vis ſit ad penultimam ut I ad I—m, 
perpendenti manifeſtum erit Curvæ cujuſvis longitudi- 


F d 7: as 


continuando ſeriem donec ad nihilum reducatur Fractio. 
Quod ſi Indicis denominator fit Numerus impar, Curvæ 
erunt perfectæ rectificationis incapaces, & earum arcus 
quicunque erunt ſibi mutuo, ipfis totis, rectis quibuſvis 
& arcubus Circularibus incommenſurabiles : exprimi veròè 
poſſunt omnes arcubus circularibus & rectis: At Cur- 
væ cujuſvis totalis Longitudo erit ad Semicirculum ut 


aa Corpore in harum quavis revolvente ſumatur con- 
ſtans, hoc eſt fi , ſubtenſa anguli contactus, cui 
lemper ( ob datum data area tempus ) proportionalis eſt 
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temnendum harum Curvarum privilegium, quod in ig 
omnibus Vis centripeta tendens ad S fit ut aliqua reej- 
proca diſtantiz dignitas, quæ ſimpliciſſima eſt, & utilil. 
lima in Naturæ indagine, Virium Centripetarum lex. 
: V. Curvarum quatum s: :: 4: 7 proxime con. 
ſideranda venit ( quæ Curva quidem improprie dicityr) 
ipla Linea recta, exiſtente S extra rectam. In hac li- 
nca, ob ſimilia triangula P y n, PBS erit ( ſi B S 16 
Sr) ::: 1:4. Ex linea recta methodo ditedi 


he. 


nihil niſi punctum B conſtrui poteſt, Methodo yero in: 
vers perpendicularium nimirum PL, 2 concurſu, con- 
ſtrui poreſt Curva, cujus Index- ( fi . ſit· Index Curvæ 


BP.) zqualis erit —— ; nam fi Index Curvæ B L firs, 


ee . e. poinde =; Unde in hoe a 


I -erit--9=—-, & æquatio Curvæ B L eri 


527: 4, quæ æquatio eſt Parabolæ ad. Focum. Ex . 
has conſtrue aliam, conſtituendo angulum- LS N—L SB 
& erigendo L N normalem in SL occurrentem ipſi SN 


8 — | 
& æquatio Cu- 


„CCC 
in N. Quoniam verow=- erit a. 
: 0 ; . © - 0 = BN— LN „ 3 
V&S i 0.3740 K E == ——BN— EN, etz 


— Mm 
- B | 
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di Series continuetur, 
hoe ordine. 


Aquatio Retz 
Parabolæ 
Secundæ 
Tertiæ 
Cujuſvis 


prodibunt ut prius æquationes in 


menſurabilem : alia vero dimidia pars im rectis & arcu-'- 


ripeta ad S eſt reciproce ut-poteſtas diſtantiæ cujus In- 


cram rationem diſtantiæ reciprocſ. . 
s VI lateræ ad centrum 


Aquatio-Hyperbolz æqui 


mY 1 2 | | F 4 3 
eſt :) :: 24, ex qua deducitur methodo directa Se- 
„tes hujuſmodi, e gs Oe 
\ 1. 529 7 7 7 24 
5 3 3 2 fo 2 
1 25. 45 1 8 „ 
8 5 . © 2 2 
3.197 TY FF” 
| 4 4% 32.07 275 
t . 5 


Ex his Curvæ, quarum 
Moprefſione — 1, 3, 7, 11, Gc. exhiberi poſſunt in rectis 
L arcubus Hyperbolicis; reliquæ verò in rectis & arrubus 
Curve, cujus æquatio ad axem SB ( fi x fit abſciſſa, 
"0 Ordinata) eſt DD , quæque con- 

ur (vid, Fig. Ill.) biſecando angulum BSL & 


5: :: 4 n 


BNAxB PLN; proinde hæc Curva eſt rectificabilis. 


[i hac Serie primæ ſunt Recta & Parabola, unde pa- 
tet dimidiam hujus ſimiliter ac prioris Seriei eſſe: reQis- 


bas Parabolicis exhiberi poteſt. In his omnibus Vis cen- 


dex 3— 2m, ac proinde ſemper inter duplicatam & tripli- 


Indicum denominatores ſunt in 


ſumendo 
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ſumendo SN mediam proportionalem inter SB & 81. 


poſſunt progrediuntur in hac Serie, 


ries, id facillime fieri poteſt ope vel Circuli vel Rez: | 
_ quipp* ex earum aliqua omnes, in quibus 3: 5:4 *7, 


2h DE i 8 8 | : 5 6 : 5 : BYE 5 
Ca N ductæ æquatio crit :): : 4 : 7. Similiter ope 
Rectæ conſtrui poſſunt quarum æquatio eſt ::: 4. 
commenſurabilium; aliam arcubus circular ibus, aliam 
rabiles demonſtravimus: ex vero ad rectarum menſu- 
ram arte ſola infinita reduci | poſſe videntur, ſicut L- 
quatione ſola infinira in rectis exprimuntur. 


zem plenius rem pro dignitate ejus illuſt raturum ſper ami. 


Che) 


Curyz quæ ex Hyperbola methodo inverſa conſtrui 


 Hyperbolz * 


„ 2 fy 
— „ | 2 5 
3 


2 4 ; Ce. 


Ubi Curvæ quarum Indicum denominatores ſunt in pro- 
greſſione 1, 5, 9, 13, Ge. exprimi poſſunt in rectis & 

axcubus Hyper bolicis; 
Cutvæ modo explicatæ. 


Si aliæ Curvæ deſiderentur quæ alias exbiberent & 


conſtrui poffunt, fumends, ft o- 
pe Circuli Problema fir ſolyen. 
dum, BSR ad BSL ut 1 ad a, 


quippe Curyz per omnia | put 


"= * 


Duas exhibuimus Series infinitas Curvarum reds 


Parabolicis, aliam Hyperbolicis una cum rect is menſu- 


Hes Cl. Author brevitati ſtudens paucis tradit, illum ai. 


IV. Remarts 


d 


Dr. James Jurin, M. D. and Reg. Soc. S. 


perambulation, beſides many other valuable Obſerva- 


tions which in time he may be prevail'd with to beſtow r 
on the Publick, Dr. Jurin (aw and tranſcrib'd no leſs 
than Twenty. Roman Inſcriptions, ſome of which we had 
formerly receiv d from others, but many of them whol- 

ly new; among them the following, which, tho' broken + 
and in great part illegible, ſuffices to fix the Name of 
one of the Ancient Nations of Britain, that has hither- 


to been greatly miſcall d. Tis thus, 


CIVITATE CAT 

Nr 
ORVM L. o S 
CD40 


2 is to be ſeen on the Val, about two Miles Weſt | 
[om Lenercroſs. Abby, near the Conſlines of our wo Nor: 


tbermoſt Counties. 
— Here 


W. Remarks on 4 fragment of an old Roman In- 
ſcription lately found in the North of England, 
and tranſcribed hy the Curious and Learned 


UR worthy Member, Dr. Jarin, having reſi- 
ded for ſome time at Nercaſtle upon Tine, had 
the Curioſity to rravel the Country between 
that and Carliſie, in order to obſerve what might oc- 
cur worth notice in the Remains of the Ruins of the 
famous Pi&s-Wall, built by the Romans to ſecure them 
ſelves, againſt the Incurſions of the Natives of that 
part of Britain they cared not to conquer. In this 
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neral of their united Forces, in 


ä a 

Here *tis obſervable, that the laſt A of the ſecond 
Line has a Mark that follows it, not unlike to the [af 
Stroak of an N; and if inſtead of A/ we put N, ve 
mall read it .CIVETATE CATVVILLAVNORVM, 
which we cannot doubt to have been the true Name of 
that People which Dion. Caſſius, Lib. LX. calls Kala. 
Am, and Ptolomy, in his Geography, Tib. II. cp. 3. 
more falſly, KelveuyAavo: ; the firſt x by producing the 
_ tranſverſe Stroak having been miſtaken for &. This Na. 
tion appears by Dion to have been mote potent thantheir 
Neighbours the Dobuni (whom he calls Boduni) and had, 
according to Ptolom, Verolamium for their Capital, which 

tis moſt probable, was the Caſivellauni oppidum of Ce. 

ſar. So that it ſhould ſeem Caſſvellaunus King of theſe 
Catuvillauni when Cæſar invaded Britain. either gare 
his Name to his People, or took theirs. But he was no 
doubt the moſt potent Prince at that time in Britain, 
ſince by common Conſent of the reſt, he was made Ge- 
defence of their Coun- 


.cry's Cauſe againſt the Romans. 
OD 


ERRATUM, Ne 35s. 
Page 770. lin. 2 2. for Maii 31. lege Marti: 31. 
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I. Cemete Berolini nuper viſi obſervationes, ut & Eclipſeos 
Solaris Feb. 19. mane, Noribergæ * Berolini Habitæ, 
2 Novis Litterariis Berolincnſibus, hos anno Frimam 
tai cæptis, deſumptæ. 

I. 4 Diſcomrſe ne 4 I. an Inſcription found, about 
| Three Tears ago, at Langcheſter in the Eiſhoprick of 
Durham, and trans to the Royal Society from 
Dr. Hunter by Dr. Woodward, as it is printed in the 
Philoſophical Tranſations, Ne 345. By Roger Gale, 
Eſquire, R. S. S, | 
] I. A Letter of that curious Nataralif Mr. Hen. Barham, 
K. S. S. to the Publiſher, giving 4 Relation of a fiery 
Meteor ſeen by him, in Jamaica, to ſtrike, into the 
Earth; with Remarks on the W eather, Earthquakes, NC. 
ef that Tſland. 

Iv. An Attempt to prove the Antiquity of the Venereal 
| Diſeaſe, long before the Diſcovery of the Weſt-Indies ; 
in a Letter from Mr. William Beckett, Surgeon, to 
Dr, James Dowglas, M. D. and R. Soc. Soc. and by 
him communicated to the Royal Society. 

V. Accuraiarum Ol ſervat ionum Aſtronomicarum, anno ſu- 
periore & currente cum Reg. Societate cammunicata- 
um, Nr | 
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I. Comets 


I: Cometæ Berolini nuper viſi obſer vationes, ut & 
X : Eclipſeos Solaris Feb. 19" mane, Noribergæ 
8 & Berolini habite, e .Novis Litterariis Bero- 
. linenſibus, hoc anno primum edi ceptis, deſumpte, 


. Chriftfridas Kirchins, morus Corporum cole. | 
S _ ſtium, ut munere fibi. 4. Societate Scientiarum 
2 Regia ( Berolini.) demandato recte fungeretur, 
ſedulò obfervans, : a. d. XV. Kal. Febr „ ( Jan 1 8. I. 1.) 
anni præſentis, veſperi dimidia Septimà, verſus Septen. 
triones fortuitò Cometam conſpexit. Vicinus erat ad 
dextram (ſtellarum) J & B Bayeri in Urſa minore, nudo- 
que oculo longe diſtinctius apparebat, quam | Uſe ni. 
noris, licet ea inſignis fit Stella ſecundæ magnitudinis, 
cum longè pallidior quidem. majore tamen diametro, 
atque ſatis clara luce maxime circa centrum, conſpice- 
retur. Per Tubum viſus lucidam rotundamque refere 
bat nubeculam; Caudæ autem nullum obſervari potuit 
veſtigium, neque Nucleus dignoſci- Motu celerrimo 
ab hora VII. ad XI. proceſſit, graduſque quatuor cum 
dimidio abſolvit, ut ex obſervationibus colligitur. 
Die 19 & 20 FJanuarii cœlum nubibus fuit obdu- 
ctum. Die vere 21 Cometa longe. receſſerat à loc 
ſuo nupero, atque in Caſſopea deprehendebatur, ub 
cum ſtelliss & ꝙ triangulum conficiebart (an æquitmri“ 
ſcil. Hora 5* 45 in 1 34 v, ſub latitudine Boreal 
49% 54 hærebat: Deinde 9" 15, in 16* 38' vl 
Lat. Bor. 49* z' conſpiciebatur. Cæterum multum ct 
creverat, atque a celeritate ſua remiſerat; præterque 
enim quod pallidior quam ante apparebat, ſtellas eli 
quartz dignitatis mag nitudine haud ſupetare nudo ce 
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Hiſtoria. - 


batur- 3 | | _ 5 
Jan. 23. hora IV. mat Cometa cum d. & ꝙ Caſiepes 
triangulum æquicrurum efficiebat, cum ab utraque 2 


41 f abeſſet Hoe mane duarum horarum ſpatio vix 


dimidium gradum abſolvit; hora :decima veſpertina 
cum . Caſſopeæ & ꝙ Perſei in linea recta cernebatur, 
atque à priori 3 38, à poſteriori 3* 9 diſtabat. Dia- 


meter ejus erat 5 min. nudoque oculo conſpectus ſtel- - 
lam quintæ magnitudinis refereb ae. 
Die 24 Fan. hora VI. mat, nondum attigerat Ver- 


ſti, ſed cum v. & g ejuſdem Aſteriſmi triangulum æqui- 
crurum ſiſtebat. &:ab utraque non plane 3, grad. ab- 


erat. Plura ex obſervationibus docebit Aſtrophilos Vir 


accuratifſimus, in pleniori quam parat hujus Cometæ 


eee Nee Linemcia A pop- 43, 44; bi df 


derantur Obſervationes Diei 18"*, cum Cometa velociſſime 


motus terre proximus erat, unde certius de. Via ejus tam 
vers quam apparente judicium ferre poſſemus. Manife- 
ſtum autem eſt eum Polo Ægquatoris Roreo viciniſſimum die 
Januarii 19 tranfiiſſe, Quod ſi cui libeat has Obſerva- 
tiones ad examen revocare, calculoque accurato ſuljicere; in 


illius gratiam, loca Stellarum fixarum, quarum hic fit men- 


tio, ex Catalogo Britannico excerpta, ſubnectuntur: Unde 
etiam patebit nounulla in hac motus Comets deſcriptione haud 
rite ſe habere; que tamen 4 Cl. Kirchio corrigi, in ple- 


mori ejus quam promiſit hiſtgria, [pes eff” 


Stellar. 


9 * „ 


Stellarum fixarum Loca ineunte Anno 1718 
BAV ERO LE Erber 
TTT 
* 9 18 O 2 58 10 
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Ex iiſdem Novis etiam obtinuimus duplicem ob ſervatir 
nem Eclipſeos exiguæ Solaris, currentis anni Feb. 19” ſt. vet. 
mane celebrate; alteram Noribergæ 4 Cl. D. Wurtzelbau, 
alteram à prefato D. Kirchio Berolini habitam. 
Noribergæ autem Sol ortus eſt aliquantulum d:ficiens in 
limbo ſuperlore, qui quidem defectus ad tres plene digi. 
tos accrevit; Deſiit Eclipfis 8" 8“ 48“ circa 60 grad d 
Vertice Solis ad Siniſtras. Berolini vero Sol ſtatim ab or- 
ti cepit deficere, Hora ſcil. 6 49 wel 49 . Circa me 
dium Ellipſeos, nempe 7" 35', erant Partes lucide in Sit 
reſiduæ 24 40", unde digiti obſcurati 2. 50. Fins 
autem incidit in 80 28' xo", Qui plus a de his cupit, aatat 
Nova 7pſa Berolini edits, 


II. 4 


__— 


l. 4 Diſcourſe occafion d by an Inſcription found, abeut Three 
Tears ago, at Langcheſter in the Biſhoprick of Durham, 
and communicated to the Royal Society from Dr. Hunter 
by Dr. Woodward, 48 it is printed in the Philoſophical 
Tranſattions, N* 354. By Roger Gale, Eſq; R S. S. 


XR. Hunter, who communicated this Inſcription, 

D having only given us his Conjectutes as to the 

firſt fortifying the Place where it was found, 
and the Time of its Repair after it had been deſtroy'd, 
but ſaid nothing relating to the Explanation of the In- 
ſcription itſelf, tho' extremely curious; it will not, 1. 
hope, be taken amiſs, if I offer ſome Thoughts that oc- 
cut d to me at firſt ſight of it, and afterwards indu- 
ced me to put together what follows upon that Sub- 


the Time of its Foundation, as fix d by the Doctor, 
but begin with the Place where it was diſcover'd, name- 
y. Langchefter or Lancaſter, in the Biſhoprick of Dar- 
ln, Which 1 am, with him, fully perſuaded was the 
Logovicus, where the Notitia Imperii places the * Nume- 
V rr 


2 This place is ſeated upon a great Military Way, a- 
f bout 12 Miles diſtance from Bincheſter, and 7 from EA. 


defer, the one the Vinovia, and the other the Vindomo- 
u of Antoninus, as the Correſpondence of the Numbers 
my evince; Bincheſter being 19 Roman Miles from Eb- 
fer, as that is 9 from Corbridge, the exact Numbers 
he [tinerary gives us between Vinovia, Vindomora, and 
Urfopitum. What is very ſtrange is, that the /tinerary, 
Wich muſt go upon the great Road directly thro this 
7 . Nnnnnn Town 


— . 


* . 
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« Philoſoph. Tranſ. Ne 266. p. 65%. Mor. Imp. fol. 176. 


&& I ſhall not in the leaſt diſpute or call in queſtion 
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ſion of this remarkable Station and Town, as it appears 
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( 324 ) 
Town of Longovicus berwixt Vindomora and Yin, 
takes not the leaſt Notice of it, but meaſures the War 
at the whole Length and Number of Miles, from the 
firſt to the latter of thoſe Stations. If Lo-govicas was 
founded, as Ur. Hunter ſuppoſes , fo early as the 
Time of Fulins Agricola, and if that [tinerar» was com. 
poled by any at the Emperors chat bore the Name of 
Antoninus, this Station might have been deſtroy d or 
deſerted during the Wars with the Hritoins, and not be- 
ing repair d till the Reign of Gardian Ill. was pals'd ove 
by the Author of the !tinerary, as a Camp not then in bo 
ing, or of no ufc to the Rowan Armies; and this would 
be na weak Argument for the Antiquity of that Work: 
And perhaps lome Parts of it may have been deſcribed 
as eatly as the Reigns of thole Emperors, or earlier, and 
ſuch Names of more modern F laces as are found in it, 
may have: been afterwards added as Occaſion requit d 
As a farther Confirmation of this Conjecure, | beg ene 
to. obſerve, that this lace, after it was repair d by 60. 
dian, ſubſiſted even to the Ruine of the Roman Empire in 
Britain, as is evident by the Mention of it in the Notts 
Imperii; ſo that had this ' Journey which carries us from 
Vindomora to Vinovia been compos d after the Reign of 
Gordian, it would be very hard to account for the Omib 


found there „ 1 
Faving this Opportunity of doing it | am unwilling to 
let it {lip without rectify ing a Miſtake in the /« ſſay tonards 
the Recovery of the Roman Highways thro' Britain, printed 
in the 6th Volume of My. Hearne's Itinerary of Leland”, 
which having brought the Ermingſtreet ( not the M ab 
lingſtreet, as Cr Hunter and the Country call it) a lirtie 
beyond Cattarick in Torkſhire, divides it there into tuo 
TE TT Branches 


— 


to have been from this, and many other Inſcriptiom 
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Pb. Tran N* 354 p.702. + iter. I. a Limite Prætor. ai; . 1117 
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—— * 
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e 3 
Branches, tracing one of them to Tinmout h; and the oth 
ov lite, bur rhirs the main Stem of ih, that ß . 
molt directly Northward to Piercebriage, lo to Denton, 
Houghton, Bincheſter, Langeheſter, Ebcheſter, Corkrids „ 
and through the Heart of Northumberland into Scotland, 
about a Mile and a half to the Weſt of Berwict. It is iw 
ſeveral places very intire and fair, eſpecially between Cor. 
ige and Binch:ſter, the Ridge of it there being for the 
noſt part two Vards in Height above the Level of the 
Foil, no leſs than Eight Yards broad, and all pavd with 
Stones, that are as even as if new laid: as I am inform d 
by the ingenious Mr. Warburton, who has often view'd 
it, and to whom we are obliged for the moſt accurate 
and uſeful Map of the County of Northumberland that 
was ever yet publiſn d. This Digreſſion, if it may be (& 
all'd, 1 hope will be excus'd, fince it not only fers right 
an Error, but acquaints you with a noble Rowan Way, 
ſcarcely yet known or obſery'd by any body, _ 
Having fix d the Seat of this Longovicus, where the 
Inſcription was found, let us conſider next what ſort of 
aPlace it was; and upon due Enquiry it will appear to 
have been one of the moſt ancient and eminent Stations 
the Romans were poſſels d of in theſe Parts. As to its 
Antiquiry, Dr. Hunter has made it probable, that we- 
ought co look for it as high as Julius Agricola's commando 
ing under Domitian, in this Iſland : As to its Eminency, 
the lnſeription that came laſt from him to the Society, as 
well as ſeveral others found there, is an undeniable Evi- 
dence of irs being a Place of great Con'ideration ; but 
nothing can put that more out of Diſpute than the firſt 
Which was ſome Years ago tranſmitted by the ſame 
Hand , which therefore I beg leave to inſert here with' 
that which came laſt from him, and the rather becauſe 
ure ot nothing has ever been (aid upon it, and that they. 
Wil give great Light · one to the other. 5 
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The Stone 2 the firſt is cut — been broke 8 


i 90, ae dee very WIE ws folly Fe eu 
Ach. ae Gop * fe: N 4 
a he ih Line of the ſec e Inſen 
eee, 0 
Hr tb 4 ſlo 5 9 | : | v 2 5 4 
a lei er ) 


Pro pretorem Curante Mar 
Quirino Prefedth cohirtis i 
rather, — Gordiane. 


co 


The ſecond can : be. read. only afier the following. 
| manner. 


1 fene e Mircas 707% 8 105 0 ih 4 - 


Cordianus Pius Felix Au 1 


Principia & Armament a; Fd 

_  Conlapſa reſtituil 133 
Her Macilium Faſtamw Le . bY | 

 Auguſtalem 992 cufante 1. Aurelts” 


Liu Prefets Cobertis, Prime Tegignig va; 


ro theſe Iwo Inſcri 3 rd together, ity: 
a uy apparent that- they 2 ae be ck 1, 


Io were not only _ | no. 
der the ſame Emperor, 1 4 by the Care of- er 1 
ne Perſon Aurelius:  Quirinus, * H, 4 


The eror can be 


ng when, \ 
te youngelt or third of that; la 8 e 
| RVing been ſlain ſo very ſoon after they > med 


the Purple, that it is improbable they ſhould haye gi-- 
ven 


murder d after a ſhort joint Reign of ſcarce ſeven Weeks 
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ven any Orders or Commands for the erecting of new 
and repairing of antient Buildings, in fo remote a pro. | 
vince as Britain was from Africa, where they were 


Dr. Hunter tells us, that that which was firſt Gif. 


cover'd (and which | ſhall therefore always diſtinguifh 
by the Name of the firſt) was dug up about a Hundred 


Yards Eaſt from a great Square, which had been fortified 


with a thick, ſtrong Wall, faced with hewen Stone, 
within which, and without, eſpecially towards the Eaſt, 
are nothing but ruinous Heaps of Stone, and thinks the 
Lodging of the Gariſon only to have been included with. 
In thoſe Walls. 
ed by the Account he gives us of the finding the laſt 
Inſcription within that ſquare Incloſure; ſo that there 

| ſeems to have been at this Longovicus a large Town, and 
one of thoſe Camps call'd Caſtra ſtativa, where the Le- 
gions lay in 


His Conjecture is very much confirm- 


Quarters during the time of Peace and 


I ! he firſt Inſcription tells us, that the Emperor Gordin 
built the Balneum and Baſilica from the Ground, 4 Sols; 
whereas, by the ſecond he appears to have been only 
- the Repairer of the Principia and Armamentaria. Per- 
haps therefore here might be no Town, till the Romans 
thought fit to repair their old deſerted Camp at this 
Place, and then the Emperor might alſo build the Bat 
and Palace for the Reſidence of the Propretor, when in 


theſe Parts of Britain; the Word Bafilica importing both 


a Palace, and an Edifice for hearing of Cauſes, and 


tranſacting all publick Affairs. As this eminent Bull 
ding was erected by the Emperor's Command, i- 


an undeniable Argument of the Splendor of this Town, 
as are the great Heaps of Rubbiſh, and Ruincs, wheis 


this 
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a Phiv. Tranj. N* 266, P. 658. 2 Phil. Tranſ. Ne 354. 
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this Inſcription was found, of its Largeneſs and Ex- 
tent . 3 | pe 
"he ſecond equally puts the being of tho Caſt rum ſta- 
em out of diſpute, when it acquaints us with the Re- 
bulding of the Armamentaria and Principia there, that is 
| the Arcenal and On4rtets either of the Legiona'y Soldi- 
et, that were call d the P#ixcipes, or rhe place where 
the Fagies and other military Enſigns were kept. Ir is 
probable they did not belong ro one particular Legion, 
but to ſeveral, as they had occaſion t be employ'd here; 
tho the Legis ſexta Viftrix feems to have the beſt 
Title to them, as being conſtantly quarter d in the 
North; whereas, the Legio Secundi, and * Viceſima 
pere generally garriſon d. the firſt at Caerleen in Wales 
and Riehhurrow in Im. and the other at and about (He- 
fer; ſo that the + Monuments they have left in the 
North were erected by them when the Wars, and other 
Works, as particularly the Wall: carry d croſs the iſland, 
eall d chem thither: which being finiſh'd; they returned 
home to their more Southern Quarters, and continu d 
in them till commanded Abroad upon new Services. I 
Will not pretend to derermin when theſe Armamentarie 
and Principia firſt fell to ruin; perhaps it might be 
When Hadrian. Lollins Urbicus and Sevirys had car* 
ned their Conquelts farther into rhe Enemy s Country, 
and having built thoſe famous Wall, the Relicks of 
Which we (till ſee in the Shire of Sterling in Scotland, and 
in Northamberland and Cumbe- land in England, that this 
Camp might be thought uſeleſs, the Roman Forces be- 
ing drawn nearer to, and quarter'd upon the Frontiers; 
and fo this Fortreſs abandoned and luffer d to fall into 
decay, as the Word conlipſa implies : and not that it 
was 


— —— — 
n — 


1 pz Leg. VI. Niceph. Ebor lIocat. 4 Anton. Itin. XII. Not. Imp. 
5.161. 3 Anton, Itin. II. 2 Camd. p. 835, 920. Phil, Tranſ. Ne 269. 


—_— 
was deſtroy'd by any Fire, War, or other Enemy than 
Age and Neglect. WY 3 
Tho the Word conlapſa is wrote here with an N, there 

can be no doubt but the Pronunciation of it was as we 
uſually find it ſpelt, collapſa; a certain Argument of the 
Letter N's being ſilent in the middle of a Word, before 
two Conſonants, eſpecially NS, and NT, when the T 
was pronounced like an 5. Fo omit what 9uintiliay 
ſays to this purpoſe, it is confirm d by the Abſence of 
that Letter in numberleſs inſcriptions in Gruter, Reine. 
frus, Sc. and no wonder, ſince the Workmen in thoſc 
Days, as well as ours, uſually wrote as they ſpoke their 
Words. I ſhall not trouble you with Quotations of any 
of them to this end, but as a Proof of what I ſay, on- 
ly aſſure you from ocular Inſpection and a moſt accu- 
rate Examination, that there is no tranſverſe Line over 
the Letters ES belonging to the Word FABRIGESIS in 
the Inſcription of IVL. VITALI at Bath, whatever 
has been affirm'd to the contrary, but that the Letter 

Nis totaly omitted there. You will alſo pardon my 

Endeavours, before I leave this Subject, to explain a 
fort Inſcription belonging to ſome of our Country men, 
tho found at Amerbach in Germany *, ſince it will bea 
new Proof of the foregoing Aſſertion 
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ES III. 5 5 | 
 _NYMPHIS 59 Nymphis. : 
Ne BRITTON Numerus Brittonum N 
TRIPVTIEN  Triputienſis, or —enu 
SVB CVRA ? Sub cura :o 
Me VLPI Marci Ulpii 
MALCHI»> 1 
LEG XXII Centurionis Leg. 22. 
PRoPeF, Frimigeniæ, Pie, Felicis. 
There 


b Gruier. p- xcIII. 


on 
There is no Difficulty but in the Word TRIPV TIEN, 
and that will preſently vaniſh if you inſert the Letter N, 
and read it TRIPVNT, i. e. 7; $ ap or Tripontienfts, 
the Mutation of the O and V being ſo frequent, that 
no body is ignorant of it. This will bring you to Tri- 
iam or Dowbridge in Nort hamptonſpire; tho? that ex · 
cellent Antiquary Dr. Battely *, in his Antiquitates Ra- 
ine, would read it RIPVTIEN, and-fix'd the Place 
y hence this Namerus took its Appellation at Richturrow 
in Lent. 33 
| But to return where we left the Camp at Longovicus, 
t will be as difficult to aſſign a Reaſon for its being 
repaired, as it was for its being deſerted; unleſs that 
the Propretors might judge it adviſable about the Time 
of Gordian III. to fix their Reſidence there, and conſe- 
quenely refortify the old Camp for their State and Se- 
curity. And that it was not refortify'd upon any ſud- 
den Emergency, but for Time and Duration, is evi- 
dent both from the ſtrong Stone-Works that encompaſs d 
it, and a Body of Forces lying here, even at the Expira- 
tion of the Roman Empire and Authority in this Iſland, 
vhich from its Continuance in the ſame Station, had 
pot the Name of the Longovicarii', © 
The Perſon that under the Emperor gave Direction 
for theſe Repairs, was Mecilius Fuſcus: As Macilius is a 
Diminutive of Mecius, it is not unlikely that he was 
tie Son of Mecins Fuſcus, who was Conſul with Tarpi- 
ins Dexter, A. P. 225. in the Reign of Alexander Seve- 
ms: By this Inſcription it appears that this Mæacilius 
Was the Emperor Gordzan's Lieutenant here and Propretor 3 
for tho in Phil. Tranſact. Ne 354, by the Inadver- 
ency of the Engraver, we read only PR. inſtead of 
Pf. PR; it is right in the Original, and in the Tran- 
Oo oo 0 Aicript 
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Antonin, Itin. VI. 2p. 21. 3 Notit, Imp. fol. 176. b. 


: 
f 


ſcript. ſent up by Dr. 
826. the Fault is amended. And as the Name of Fi. | 


CP _ 
Humer, and accordingly in puy, 


ens ſtands: in the fame Place in the ſecond as that of 


Lacilianus does in the firſt, and with the ſame Ad. 


juncts both before and after, we may fairly conclude 
he was either his Predeceſſor or Succeſſor, but which, 
it is impoſſible to determin. eee * 
And here, perhaps, it may not be amiſs to fe. 
mark, we never meet with a Legalus Auguſtalis in any 


Inſcription in this Iſland, without the joint Title of 


Propreter 5 and Tacitus himſelf either makes them the 


ſame Office, or at leaſt unites them in the ſame Perſon, 
when he tells us, In Britannia. P. Oſtorum Propret. 
rem turbide res excepere; and having preſently aſiet 
related the manner of the Fight with the Iceni, ſiiles 
him Legatus, Aud puns filius Legati, M. Oftorius, ſer. 


vati civis decus meruit ; and a little after he gives both 
the ſame Titles to A. Didius the Succeſſor of Ofterins 
Me are indehted therefore to theſe two Monuments, 


not only for the Account they haye preſerved of the 


Roman Arms and Magnificence at Longovicus, but for 


| the indiſputable Records of the Names of two Lg 


and Proprætors of Britain, that would otherwiſe; have 
been buried ih Oblivion, viz. Cneius Laciliangs and Me 
ciliut Fuſcus: For from Virius Lupus (who was Fropre. 
tor and Legate here about the Year 2c8, under Sve. 


ros, and juſt before that Emperor's coming into this 


Iſland repaired a Bath burnt down at Lavatræ, ot 
Bowes *, in Torkſhire) we have no where extant the 
Name of one of thoſe Officers, till we come to Nr 
wins Philippus, whom I take to have ſucceeded the lil 
of theſe; the! Stone which was found at Old Co 

| : | 


— 3 vio Ga _s — — — 
Tac. Lib, Ann. xi. * Ibid. c. 39%. 2 Cand. 9 7b 


Edit. 1695. Camd. Britan. p. $30, 
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in Cemberland, and has preſerv'd his Memory, ſetting 
forth that he«was Legate and Proprætor when Atticus 
and Præteætatus were Conſuls, which was 4. D. 242. 
the very Year that our Gordian went upon his Perſan 
Expedition, from which he never return'd. And as that 
Emperor left Nonnius Fhilippus in that Poſt, when he 

march d into the Eaſt, where he was murder'd about 
| two Years after, it is bighly probable that he was the 
laſt Propretor of his appointing, and conſequently, that 

Mecilius Fuſcus was his Predeceſſor, and the Repairs be» 
gun at Longovicus before the Year 2433. I would not 
have troubled you with this Inſcription, but that it is 
faultily tranſcribed in Camaen, and that I ſhall have oc- 
| cafion by and · by to refer to it again, upon a material 
Point, which therefore I hope will plead my Pardon. 


„„ 


PRO. SALVTE. IMpERRATORISC 
M. ANTONI. GORDIANI. P. F. 
INVI CTI. AVG. ET. SaBINAE. FfK ͤʒ 
IE. TRANQVILE. CONIVGI. EVS TO 
TAQVE. DOMV. DWIN. EORVM. A 
LA. AVG. GORDIA. OB VIRTVTEM 
APPELLAT. POSVIT. CVI. PRAEEST 
AIMILIVS. CRISPINVS. PREF 
EQQ. NATVS. IN. PRO. AFRICA DE 
TVSDRO. SVB. CVR. NONNII. PHI 
LIPPI. LEG. AVG. PROPRETO. 
ATTICO. ET. PRETEXTATO COSS. 


The 
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The Perſon who had the Care of theſe Repairs both: 
in Town and Camp, was Marcus Aurelius Quirinus, Pr, 
felt or Commander of a Company of Foot; another Ar. 
gument for the Propiætors Laciliunus and Fuſcus ſucceed. 
ing immediately one the other, he ſerving in the ſame 
Poſt under both. I muſt obſerve however, that altho 
the two firſt Inſcriptions have been cut very: near the 
ſame time, and by the ſame Hand, as appears by the 
Form of the Letters; and Manner of the Abbreviations 
in each of them, yet the Office that this Quirinus bore 
is ſomething differently cxpreſs'd in the firſt from what 
it is in the ſecond, if they have been accurately tran- 
| ſcribed; the Firſt ſhewing, after QY7R TINO the Letters 
PRE. GH. I. LG. R, which, beſore I had ſeen the Latter, 
I was induced to read Præfecto Cohortis prima Longovic- 
riorum, the Notitia Imperii placing the Præfectus num: 
ri Longovicariorum Longqvice.. That Numerus and (a 
hors were the ſame thing, Pancirollus, in his Notes 
upon that Book, quotes St. Chryſoſtome to prove, and 
ſome others, Cohors erat qui vocatur Numerus; but | ra- 
ther take it to be an indefinite Number of Men, which 
might comprize ſeveral: Companies, independent of 2 
ny Legion. Yegetins, (peaking of the Legati Impere- 
zoris, ſays, in quorum locum nunc illuſt res viros. conitat Ma- 
giftros Militum ſubſtitutes, à quibus non tantum binæ Legit. 
nes, ſed plures Numeri gubernantur; by which it is plain, 
the Nameri were no Legionary Cohorts. Neither was the 
Name ſo modern as ſrom the Notitia Imperii and Cry 
ſoſtome it might appear to be; for we meet with a * N. 
merus Britonum upon an Altar found in Tranſyloanis, de. 
dicated to the Nymphs, when the Emperor Commodus and 
Glabrio were Conſuls, A. D. 186. And * another Nun 


745 upon an Altar erected to Hercules for the Proſpert] 


2 fol.166, b 2 fol.161, b 3 Lib, JI, c. 9. 4 Grater, p. a4. 2. id. g 
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of Septimius Severus, When Lateranus and Rufinus were 
Conſuls, 4. D. 197. Bur after] had review'd the Let- 
ers at the end of the ſecond Inſcription, which are plain · 
y tranſcribed PR. CoH.I. L. GOR: I could read them 
zo otherwiſe than Fræficto Cohortis prime Legionis Gordia- 
12, Gordian Ii]. was fo beloved of the Soldiery, that ſeve - 
ral Legions complimented him by honouring themſelves 
with his Name, as the Legio tertia Italica, which took 
the Addition of -Gordiana ; and the Legio decima ge- 
nina, and Decima tertia gemina did both give themſelves: 
the fame Appellation. But which of the Legions quar- 
rered in this Iſland to ſtiled itſelf is not determin d by 
this Inſcription or any other that I know of. Howe 
yer, as the Legio ſexta Viftrix was all along quarter d 
in the Northern parts of this Kingdom (as I obſer- 
red before) where theſe Inſcriptions were erected. I 
make no doubt but it was that which call'd it (elf Gor-: 
ina, tho' the numeral Diſtinction of VI is omitted, 
only perhaps · for want of Room on the Stone. We find 
by ſeveral Inſcriptions in Camden, that there was an A1 
in thoſe Parts which prided it (elf upon its Valour, and: 
vas therefore call'd the Ala Auguſta; of the many Me- 
morials it has left us of its Title, I ſhall only mention 
? one found at O/d Carliſi., and which is the aneienteſt 
of them all, by any certainty of Date. 
r 
CV *# av 
W 
PRAEEST. TIB. CL. TIB. F. P. 
IING N. IVSTIN VSS. 
PRAEF. FVSCIANO. 


8 thar 
Velſ. Monum. Auguſte Vindel. p. 4331. 2? Grat,p. 99%, 3 Gruter, .. 
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that is, 


Jovi Optimo Maximo, ala Auguſta ob Vin. 
tem appellata, cui præeſt Tiberius Claudius Tiberi 
filius, provincis Lingoneni, Jullinus prefeity, 
Fuſciano ſecundo, Silano ſecundo Conſalitas. 


a” 


This Altar was dedicated when Fuſcianus and Sil 
nus were the lecond time Conſuls, that is, in the Year 
188. under the Reign of Commodus, and Fifty Years 
before our Gordian came to the Empire. At the ſame 
place was alſo diſcover d the Fourth Inſcription by me 
quoted, where we find this ſame Alas Auguſta ſiling 
itſelf alſo Gordiansz from whence I think it is not 2 

little probable that the Legion to which this Wing ap- 
pertain d was the Legio Gordiana mention din the Inſetip- 
tions found at Langrheſter; and that Legion to hape 
been the Legio ſexta Victrix, from the long 'Continu- | 
ation of this 4/a Auguſta in theſe Northern parts of 
the Nation, the conſtant Quarters of that Legion. 


\ 


Fuly 10. 
©: 


* * * 


Ill. 4 Letter of that curious Naturaliſt Mr.Henry 
| Barham, N S. S. to the Publiſher, giving a Re- 
lation of a fiery Meteor ſeen by him, in Jamaica, 


Weather, Earthquakes, &c. of that Iſland. 
SIR, e 
I can remember, relating to a Meteor I ſaw in 


Jamaica about the Year 1700, as I was riding 
one Morning from my Habitation ſituated about Three 


ſuiſtly falling down with a great Blaze. As | thought 


the middle of the Bigneſs of a Man's Skull, and five or 
ſix ſmaller Holes round about it, of the Bigneſs of a 
Man's Fiſt, and ſo deep ( eſpecially the biggeſt) as 


2 good while after. 1 1 
Note that we had a terrible rainy Night before, with 
nuch Lightning and great Thunder -Claps, . we 
"aye 


* 


to ſtrike into the Barth; with Remarks on the 
| \ Ccording. to your Requeſt. I have colledted what 


Miles North-Weſt from Sr. Jago de la Vega: | ſaw a Ball 
of Fire, appearing to me of the Bigneſs of a Bomb, 


it fell into the Town; but when | came within a quar. 
tet of a Mile of the Town, I ſaw many People gather'd 
together a little to the Southward in the Savanna, to 
whom I rode. up, where they were admiring at the 
Ground's: being ſtrangely broke and ploughd in by a 

Ball of Fire, which, as they ſaid, fell down there, I 
obſerved there were many Holes in the Ground, one in 


— — — 


not to be fathom d by what long Switches or Sticks 
they had at hand. I did not hear that any was ſo cu- 
nous as to make any farther Search: It was oblerv'd, 
that the green Graſs was perfectly burnt near the Holes, 
and a ſtrong Smell of Sulphur remain'd thereabouts for 
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p have very frequently in Jamaica, oſten Killing Cattle in 


tober. I knew May for two or three Years without Rain, 
Which was lookt upon as a great Wonder; and we paid 
dear for it in our Indigo; for a Catterpillar appear d and 


all, hurting nothing elſe. May-Rains us d to deſtroy 
theſe Worms. Auguſt and October never go out withouta 
Flood, we having then univerſal Rains, all over the iſland, 
coming from the Sea: For we have often Rains in the 
Mountains from the Clouds lodging there, when we hate 
none in the Lowlands. or RE 


queſtion not but very rich. We are very ſubje-ro Earth 
quakes, ſeveral happening every Year, eſpecially after 


ſo very large, deep, and paping ſo open and wide, that 
it is dangerous to ride over ſome Parts of the Savanne, 


before we feel the Shake; and ſeem to run ſwiftly to 


(-838 ) 
the Fields. Mr. Henry Lord, who lives at Dry Riu 
had two Sons (big Boys) ſtruck dead with Lightning, 
in 1716, without any Wounds or Appearance of Hun 
found about them. And as theſe Claps are much louder 
and ſtronger than any | ever heard in Europe, fo are our 
Showers of Rain, pouring down in a moſt violent man- 
ner. We have Lightning all the Year round, but out 
great Rains are in the Months of May, Auguſt, and 0c. 


wove a fine Silk about the Indigo. Plant, and deſtroy it 


es, and, if ſearch'd into, | 


Our Ifland is full of Min 


great Rains, which fill up all our great Cracks in the Sur. 
face of the Earth: For in a very dry Time, we have them 


for fear a Horſe ſhould pet his Legs into them. Our 
Earthquakes make a Noiſe or Rumbling in the Earth, 


the Weſtward. This is all I can inform you of this kind 
at preſent, relating to the Iſland of Jamaica, being eva 
ready to ſhew how much | am, &c. 


— 


1717. 


Decemb. 19. nt Hem Bar Ann 
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W. 4n _ prove the Antiquity of the Vene- 
| real Diſeaſe, long before the Diſcovery of the 
Weſt-Indies; in a Letter from Mr. William 
Beckett, Surgeon, to Dr. James Douglaſs, M. D. 
and R. Soc. Soc. and by him communicated to the 
Royal Society. b 


Z 5 8 
HE Undertaking I am at preſent engaged in, 
T has unavoidably obliged me to conſult, among 
| others, a great Number of ancient Phyſical and 
Chyrurgical Books, written by my own Countrymen - 
from taeſe I rook the Hint, that the Venertal Diſcaſe 
was known among us, much earlier than the Za, 
which has been generally aſſign d for its Riſe by mo- 
dern Authors; for it's believed it was not known, at 
laſt in Europe, till about the Year 1494. Notwith- 
ſtanding which, I determin, in the following Papers, 
to make it evident, it was frequent among us ſome 
Hundreds of Years before that Date. I could men- 
ion ſeveral Phyſicians and Surgeons of Eminence, who 
laye been of the ſame Sentiments with me, particular- 
ly, the Learned Dr. Charles Patin, who has written a 
curious Diſſertation to prove the Antiquity of this Diſ- 
cle, which is ſufficient to excuſe me from the Impu- 
ation of having ſtarred a Novelty, or being at the 
trouble of quoting ancient Authorities before taken 
tice of, from the moſt ancient Writers of Medicine; 
8 the Great Hippocrates, Galen, Avicen, Celſas, & c. and 
ren the Holy Scriptures. I ſhall in theſe and ſome fol- 
lowing apers, lay aſide all hole foreign Aids and Af. 
Pppppp _ ſiſtances, 


( 840 ) 
fiſtances, and trace out the Symptoms of the Diſeaſe 
as they naturally ariſe, from the firſt Infection to the 
laſt deſtructive Period, and ſhew that, by ſearching in. 
to our own Antiquities, we may be furniſhed with In. 
ſtances of the Frequency of the Diſtemper among yg, 
in all its reſpective Stages, before ever our Modern Au- 
thors dream it had its Appearance in Europe. 

1 ſhall begin with the firſt Degree of this Diſeaſe, 
and prove from authentick Evidences, it was anciently 
call'd the Bzenning or Burning; and that this 
Word has been ſucceſſively continu'd: for many Hun- 
dreds of Years, to ſignify the ſame Diſeaſe we now 
call a Clap; and that it was not diſcontinu'd till that 
Appellation firſt began to have its Riſe. The moſt like. 
ly Method to accompliſh my Deſign, will. be firſt to 
examine thoſe Records that relate to the Stews, which 
were by Authority allowed to be kept on the Ban. Sidi 
in Southwark, under the Juriſdiction of the Bp. of Win 
cheſter, and which were ſuppreſſed the 37th of Hen VII. 
For it's impoſſible but, if there were any ſuch Diſtem- 
per in being at that Time, it muſt be pretty common 
among thoſe lewd Women who had a Licence for en- 
tertaining their Paramours, notwithſtanding any Rules 
or Orders which might be eſtabliſh'd to prevent its lu. 
creaſe : But if we ſhail find that there were Orders ©: 
ſtabliſh'd to prevent the Spreading of ſuch a Diſeaſe, 
that Perſons might be ſecure from any contagious Ma- 
| lady after their Entertainment at thoſe Houſes (wbich 
were anciently Eighteen in Number, but in the Reign 
of Hen. VII. reduced to Twelve) we may then ſecurely 
depend upon it, that it was the Frequency of the Dit 
eaſe that put thoſe that had the Authority, under a 
neceſſity of making ſuch Rules and Orders. For tit 
fame Powers that granted a Liberty for keeping opel 
ſuch lewd Houſes, muſt find it their Intereſt to ſeclie, 


* 
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2s much as poſſible, all Perſons from receiving any In- 
jury there; leſt the Frequency of ſuch Misfortunes 
ſhould deter others from frequenting them, and ſo the 
original Deſign of their Inſtitution ceaſe; from the en- 
tire ſinking of the Revenues. Now I find that, as ear- 
ly as the Year 1162, divers Conſtitutions relating to 
the Lordſhip of Wincheſter, (being alſo confirmed by 
the King.) were to be kept for ever, according to the 
old Cuſtoms that had been time out of mind. Among 
which theſe were ſome, viz. No Ster-hilder to take 
more for a Woman's Chamber in the Week than 14 2. 
Not to keep open his Doors upon Holy Days. No ſin- 
gle Woman to be kept againſt her Will, that would 
leave her Sin. No fingle Woman to take Money to 
lie with any Man, except ſhe lie with him all Night 
till the Morning. No Stew holder to keep any Wo- 
man that hath the perilous Infirmity of Burning. 
Theſe and many more Orders were to be ſtrictly ob» 
ſerved, or the Offenders to be ſeverely puniſhed. Now 
we are aſſured there is no other Diſeaſe that can be 
| communicated by carnal Converſation with Women, 
but that which is Venereal, by reaſon that only is con · 
agious; and it's evident the Burning was certainly 
| o: For, bad it been nothing elſe but ſome ſimple Ul- 
ceration, Heat, or Inflammation, there would have 
deen no Contagion; and that affecting only the Wo- 
man, could not be communicated by Any Venereal Con- 
prels, and ſo not inferr a Neceſſity of her being com- 
prehended under the reſtraining Article. Theſe Orders 
likewiſe prove the Diſeaſe was much more ancient than 
the Date above-mentioned ; becauſe they were only a 
— C ſuch as had been before eſtabiiſhed time out 
0! mind. — 8 
But to confirm this farther, I find that in the Cu- 
lody of the Biſnop of Miucheſter, whole Palace was 
Pppppp 2 ſituated 
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ſituated on the Banł ſide, near the Stews, was a Book 
written upon Vellum, the Title of which runs thus; 
pere begynne the O2dinances, Rules, and Cy- 
ſtumes, as well foz the Salvation of Mannes 
Lif, as fo2 to aſchewe many Þyſchiets and In⸗ 
tonvenients rhat dayley be lik there fo2 to fall 
obote to be rightfully kept, and due Execution of 
them to be don unto any Perſonne Wwythin the 
tame. One of the Articles begins thus; De his qui 
cuſt odiunt Malieres habentes Nephandam infirmitatem. lt 
goes on, Item, That no Stew-holder keep noo Wo- 
man wythin his pous that hath any Sycknelle 

_ of BRENNING, but that (he be putte out upon 
the pepnt of makeit a fyne unto the Lo2d of q 
hundzed Shylyngs. This is taken from the Origi- | 

nal Manuſcript which was preſerv'd in the Biſhop's 
Court, ſuppos'd to be written about the Year 1430. 
From theſe Orders we may obſerve the Frequency of 

the Diſtemper at that Time; which, with other In- 
conveaiencies, was daplep lik there foz to fall owte: 
and the Greatneſs of the Penalty as the Value of Mo- 

- ney then was, that is laid on it, proves it was no tri 
JJ ĩ (b 
But the bare Proof of there having been ancient) 
ſuch a Diſeaſe as was called the Burning, may be 
thought to be inſufficient, unleſs we were perfect. 
aſſured what it Was, and how it was in thoſe Times 

_ deſcribed : I ſhall therefore do it from an unqueſiiont 
ble Authority, which is that of John Arden, Eſq; who 
was one of the Surgeons to our King Richard ll. and 
likewiſe to King Zſenry IV. In a curious Manuicript 
of his upon Vellum, he defines it to be, certain ir 
ward Heat and Excoriation of the Urethra; which Le. 

_ ſcription gives us a perfect Idea of what we now call 

a Clas; for frequent Diſſections of thole that labou'© 
ä undet 


8 , 

under that Diſeaſe, have made it evident, that their 
Urethra is excoriated by the Virulency of the Matter 
they receive from the infected Woman ; and this Ex- 
coriation or Ulceration is not confined to the Oi 
or Mouths of the Glandel4 Maſcoſe, as has been late. 


the Urethza not beyond the reach of the impelled ma- 
lgnant Matter. The Heat before deſcribed, which 
| theſe Perſons are ſenſible of, as well now as formerly, 
is a Conſequent of the excoriated Urethra ; for the 
Sales contained in the Urine mult neceſiarily prick and 
irritate the nervous Fibrillæ, and excite a Heat in thoſe 
parts of the Urethra which are diveſted of its natural 
Membrane; which Heat will always be obſerved to be 
more or leſs, as the Salts are diluted with a greater 
or leſs Quantity of Urine; a thing I have often ob- 


greater Proportion to the Quantity of Urine, and there: 


painful and troubleſom. 


to the lateſt and moſt exact Anatomical Dilcoveries, 
Here is no Tone of the 7eſticles depraved, according 


ml Veſſels, according to Platerus; no Seat of. the Dil: 


Bartholin; nor in thoſe Parts and the Teſticles at the 
lame Time, according to our Countryman Wharton and 
others, who have falſly fixed the Seat of this Diſcale, 
and whole Notions, in this reſpect, are now juſtly ex. 
poder ; but a ſingle and true Deſcription of it, and 


y thought, but may <qually alike attack any part of 


| ſerved in Perſons that have laboured under this Infir- 

mity in hot Weather, when the perſpirable Matter be- 

ing thrown off in greater Quantitics, the Salts bear a 

by make its Diſcharge at that Time ſo much the more 

| Thus we ſee this very carly and plain Deſcription . 
of this Diſeaſe among us, to be entirely conformable ' 

to Trajanus Petronius; no Exulceration of the Faraſtatæ, 


according to Rondeletius ; no Ulceration of the Sm. 


eale in the Veficule Seminales or Proftatz, according to 


KES 
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its Situation, about an Hundred and Fifty Vears he. 
fore any of thoſe Gentlemen obliged the World with 
their learned Labours. 3 
- Having, I hope, ſufficiently made it appear, the 
Burning was a Diſeaſe very early among us, and 
given the Deſcription of it, I ſhall proceed to ſay ſome. 
thing of the ancient Method that was made uſe of to 


cure it. We are not to expect the Meaſures our Pre. 


deceſſors, in thoſe early Times, made uſe of, ſhould 


be calculated for the removing any Malignity in the 
Maſs of Blood, or other Juices, according to the Pry 


tice in Venerial Cafes at this Time; becaule they 


looked upon the Diſeaſe to be entirely local, and tie 


Whole of the Cure to depend upon the Removal of 


the Symptoms: Hence twas they recommended ſuch 


Remedies as were accommodated to the taking off the 


inward Heat of the Part, and cure the Excoriations or 
 Ulcerations of the Urethra. The Proceſs for the ac- 
compliſhing of this, I ſhall ſer down from the before- 
mentioned John Arden, who wrote about the Year 


1380. his Words are as follow, Contra Incendium. Itm 


contra incendium Viree Virilis interius ex calore & exc 


riatione, fiat talis Syringa ( i. e. injectio) lenitiva. Ae. 
cipe Lac mulieris maſculum nut rientis, & parum æucariun, 
Oleum violæ & ptiſanæ, quibus commixtis per Syringan 


infundatur, & fi prædictis admiſcueris lac Amigdalarum me- 
lior erit medicina. There is no doubt but this Remedy, 
being uſed to our Patients at this Time, would infal- 
libly take off the inward Heat of the Part, and cute 


the Excoriations or Ulcerations of the Crethra, by which 


means what iſſued from thence would be entirely ſtops; 


and this was all they expected from their Medicine, 


foraſmuch as they were entirely unacquainted with th 


Nature of the Diſtemper ; and did not in the leaſt im 


gine, but if the Symptoms that firſt attack d the Fan 


were removed, the Patient was entirely cured. 


(345) 

| ſhall now, as a farther. Confirmation of what l have 
advanced, proceed to prove, that by this Bzenning or 
zurning is meant the Venereal Diſeaſe, by demon- 
ſtrating that ſucceeding Hiſtorians, Phyſical and Chi- 
rurgical Writers, and others, have all along with us in 
England uſed the very fame Word to ſignify the Vene- 
real Malady. In an old Manuſcript 1 have by me, 
written about the Year 1390. is a Receipt for Bꝛen⸗ 


Galle being an old Engliſh Word for a running Sore. 
They who know the Eiymologie of the Word Apron, 
cannot be ignorant of this. And in another Manuſcript, 


> ARS. Ts. . AR... Etc Md 


in 1530. ſays as follows, Theſe be they ( ſpeaking of the 
Romiſh Prieſts ) that corrupt the whole Generation of Man- 
lind in jour Realm, that catch the Pockes of one Woman 
and bear them to another; that be Burnt with one Nemin 
and bare it to another; that catch the Lepry of one Wo- 
nan and bare it unto anether, But to make this Matter 
[till more evident, I am to obſerve, that Andrem Boord, 


** 


„„ 


of Henry VIII. in a Book he wrote, entituld 7he 


beginneth thus, The x9th Chapiter doth Chew of 


municating the Burning is very particular. The ſame 
Author adds, that if a Man be Burnt with an Har- 


de ſhall Burn the Woman that he ſhall meddle with- 
al; and as an immediate Remedy againſt the BUrti= 
ing, he recommends the waſhing the Pudenda —_ OF 

: — three 


ning of the Pyntyl, pat men clepe pe Apegalle; 


written about 50 Years after, is a Receipt for BUrn- 
ing in that Part by a Woman. Simon Fiſh, a zealous | 
Promoter of the Reformation in the Reign of Hen. VIII. 

in his Supplication of Beggars, preſented to the King 


a Doctor in Phyſick, and Romiſh Prieſt, in the Reign 


| Breviary of Health, printed in 1546. ſpeaks very par- 
ucularly of this ſort of Burning; one of his Chapters 


RN NG of an Darlotte ; where his Notion of com- 


br, and do meddle with another Woman within a Day, 
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three times with White Wine, or elſe with Sack and 
Water; but if the matter have continued long, to g0 
to an expert Chirurgeon to have Help. In his 89 


Chapter, he ſpeaks of two ſorts of Burning, the One 
by Fire, and the Other by a Woman through catnal 
Copulation, and referrs the Perion that is Burnt of 
2 Huarlot to another Chapter of his for Advice, what 
to do, pk he get a Dozler oz two, fo called from 
its Frotuberancy or bunching out: For I find about that 
Time the Word Bubo was moſtly made uſe of, to ſg. 
nify that ſort of Swelling which uſually happens in pe. 
ſtilential Diſeaſe. 1 
From hence it appears, the Burning, by its Conſe: 
quents, was venerial, ſince every Day s Experience makes 
it evident, that the ill Treatment of the firſt Symptoms 
of the Diſeaſe, either by aſtringent Medicines, or the 
removing them by cooling and healing the excoriated 
Parts, will generally be attended with ſuch Swellings in 
the Groin, which we rarely obſerve to happen from - 
ny other Cauſe whatſoever. „%% ͤĩ ] )x 
I ſhall give a few more Inſtances of this Diſeaſe be 
ing call'd the Burning, and conclude. In a Manuſcript 
I have of the Vocation of Jeb» Bale to the Biſhoprick 
of Ofſory in Ireland, written by himſelf, he ſpeaks of 
Dr. Hiuzh Weſton (who was Dean of Windſor in 1556. 
but deprived by Cardinal Pole for Adultery ) as fol 
lows, © At this Day is lecherous Weſton, who is more 
© practiſed in the Art of Bzech Burning than 2 
the Whores of the Stews. And again, ſpeaking of the 
ſame Perſon, he ſays, © He not long ago bzent a 5% 
gar in St. Botelph's Pariſh, The ſame Author fays 0 
him elſewhere, © He had been ſore Bitten with a Vi. 
** cheſter Gooſe, and was nor yet healed thereof; which 
was a common Phraſe for the Pox at that Time, be 
cauſe the Stem were under the Juriſdifion of the * 
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of Wincheſter. Mich. Wood, in his Epiſtle before Steph. 
Cardiners Otation de vera Obedientia, printed at Rhoan, 
1553. gives another Evidence of the Burning. And 
William Bullein, a Phyſician in the Reign of Queen Elz. 
in a Book he publiſh'd, call'd The Bulwark of Defence, 
&c. printed in 1562. bringing in Sickneſs demanding 


French Pockes, Health anſwers, He would not that a- 
ny ſhould fiſhe for this Diſeaſe, or to be bold when 
* he is bitten to thynke thereby to be helped, but ra- 


filthy rotten Burning of Harlots. 


what I propoſed, that the firſt Degree of the Venereal 


the Title of Burning; and that you may loſe no 
more Time at preſent upon this Subject, I ſhall reſerve 


came to be confirmed, was no Novelty here in thoſe 


of Health what he ſhould do with a Diſeaſe call'd the 


ther to eſchewe the Cauſe of thys Infyrmity, and 
| believe, by this time, I have ſufficiently prov'd 5 


Diſeaſe was very anciently known among us, under 


my Collections, which ſhew that the Diſeaſe, when it 


early Times, for a further Opportunity, and detain you 


s longer than to expreſs my Pleaſure in profelling 
s my ſelf, Tours, &e., „M C 
>& | pa 4 . | . 5 Lill. Beckett. 
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fol F = EY 
or: V. Aecuratarum Obſervationum Aſtronomicarum, au- 
11 BY no ſuperiore & currente, cum Reg. Societate com- 


Municatarum Hlloge. 


mica, debita cur? fidiſque Inſirumentis ab Artifi- 


3 ſanè Scientiæ ne pereant Obſervata Aſtrono- 


cibus idoneis cælitus deprompta: Hoc enim ſolo 
undamento nititur Urania practica. Itaque in his Tran. 
24 4 qq 8 actiounibus, 
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aZionibus, per pluſquam quinquaginta annorum eurti. 
culum, paſſim ſparguntur hujus generis Notæ. Auſim 
tamen ſpondere vix ullas unquam reperiri poſſe Obfer. 
vationes quæ certitudine eas quas nunc damus vincant, 
ne dicam̃ quæ pares ſint, utpote Tubis prælongis ac 
Micrometris præter ſolitum affabre factis menſuratæ. 
Cape igitur primo. | 
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Anno 171). Aprilis 155. 9 49 T. æq. obſervarit 
D. Pound apud Wanſted, Jovem jam reverſum ad ſtellam 
illam, quam Novemb. 2 2. 1716. mane corpore ſuo te. 
xerat, de qua vide N* 350. Phil. Tranſact. pag. 508, 
Jovis autem centrum tum temporis diſtabat ab ea Stella 
(quæ tertia eſt Geminorum in Catalogo Britannic 
23 22 boream verſus; ſimulque b alia vicinà, quæ 
quarta eſt Geminorum in dicto Catalogo, 27“ 11“ at 
que huic fere onjunctus erat planeta 
 Aprilis 25 tequente, eodem obſervatore ac loco, 
10 3' T. æq. Jupiter apud quatuor Fixas exiguas vi- 
ſus eſt, eas omnes præcedens, & in ipſo quaſi principio 
Cancri. Centrum autem pianetz diſtabat ab e 13' 00, 
ab h 3 50", ab 7 I 9 $3”, & A 7 9 27. hb 
Poſtridie vero Apr. 26*. 9* 7 Jovis centrum diſta 
batabe8' 35", ab f oo“, ag4 5", & ab h I; 50+ 
Jamque præterierat omnes præter F ad quam rendebat, 
quamque parum admodum die craſtino infra fe reli: 
_r77___ES 
Eodem fere momento, horà ſcil. noni, Londini vila 
eſt ſtella g in vertice Trianguli Iſoſcelis ac fere liopietr 
ri cum Jovis centro ac tertio Satellite, tum ſex 7 
diametris ad occaſum diſtante, niſi quod parum adn 


dum. baſe longiora erant crura; ac intra e 
; FI ; 1 | 
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| horz, angulus ad Jovis centrum, qui prius major erat 


angulo ad Satellitem, factus eſt eo ſenſibiliter minor. 

Tres autem Stellæ 5, g, e, ſunt 10, 11, & 12 
Geminorum in Catal. Britan. juxta quem tum temporis 
ſuum habuere, + in > 0? 22 55”, cum Latit. Borea 
11257. Et g in 8 © 28' 25. Lat. Bor. o“ 3 40: 
vero in & O 29 20” cum Lat. Auſt. o 8“ 05”. Di- 
ſtat autem quarta f a Stella g 11 40“, ab e 12 50", 
ac denique ab h 20 36", unde conſtabit locus ejus. 
Ex his manifeſtum eſt Jovem Latirudinem habuiſſe par- 
vam admoduſh Borealem, nec ſemiminuto majorem, 
ſaltem ſi dictis ſtellarum locis habenda fides. Hæc 
poſteris uſui eſſe poſſunt definiendo Nodorum Jovis 


motu, fi quem habeant i 
Tjuſdem anni Janii 18 10 Lendini, in ædibus So- 


cietatis Regiæ, viſus eſt Saturnus Stellæ fixæ Teleſcopi- 
e admodum propinquus, à qua vix diſtabat ad Au- 
ſtrum una Annuli diametro, & normalis in lineam An- 
ſarum à Stella demiſſa incidebat in medium Anſæ ori- 
entalis. Fixa hæc parvula nullique Catalogo adſcripta 
tune habuit & 12* 58' + cum Lat. Bor. 2* 33 proxi- 
me; comitemque habet ſibi adjunctam ac luce zqualem, 
quatuor minutis ad ortum diſtantem, ac paulo auſtra- 


liorem, unde facile dignoſci poterit, locuſque ejus fi 
| ai libeat verificar .. 3 


Eadem nocte 10˙ 30 Mars viſus eſt prope Stellam 


quæ præcedit 35. Scorpii, à qua diſtabat Tubo 24 pe- 


dum menſurata 7' 16“; idque in recta per claram in 


pede Ophiuchi d & dictam Stellam producta. Hæc 


autem Stella præcedit 35. Scorpii 30 27“ Alc. Rect. eã- 


que Auſtralior eſt 2 28", unde fit locus ejus tum tem- 


poris Sagitt. 15% 24 20“ Lat. Auſt. 35 59% 25 Sed 
b Ophiuchi tunc habuit S4gitt. 17% 28', & Lat. Auſt. 
i 47 38“. Mars itaque Stellam præcedebat Longi- 
tudine 4 58", auſtralioc ea 5' zo". 


Qqq499492 Deinde 


Deinde Sept, I yy Sn * T. æꝗ. Mars viſus eſt A Dom. 
Found præcedere claram in humero Sagittarii o 11 54 
Aſc. Rect. ſimulque borealior erat Stella 22 56 Hora 
8h 25 erat diſtantia-Planetz A Stella 25 co“ accurate, 

Decemb. 5. 18" 30. T. xq. conſenſu ſæpius repetita. 
rum obſervationum, invenit D. Pound Saturnam præcedere 
Teleſcopicam claram ſibi vicinam 27 19“ Alc. Req, 
Stellaque auſtraliorem eſſe 1 59“. Simul Saturnus præ- 
cedebit « in Syrmate Virginis 1* 25 21“, caque au- 

ſtralior erat 4 05”. Hinc- Saturni locus Libra 29, 
16 21”, Lat. Bor- 2 22 21". Teleſcopica autem tune 
habuit Libr. 29? 40 56". Lat. Bor 2* 33 43. 
Amo 1718. Jan. 7. 5 30. T. æ Venus apud duas 
Stellas in Catal. Britan. omiſſas oblervata eſt. Erat au- 
tem Planeta utrique Fixa Borealior, diſtans a præce- 
dente 32 30“, à ſequente 17 30. Stella præcedens 
tunc habuit / iſc. 14 42 200, cum Lat. Auſt. o“ 40 10“; 
altera vero ſequens Piſc. 15 21 55“, Lat. Auſtral. of 
27 is”, prout ex obſervationibus D. Flamſtedii collige · 
Jian. 15. 8* oO, T. æq: Jupiter præcedebat » in pe- 
ctore Cancri 3 30 50 Aſc. Rea, fixaque Auſtralior 
erat 14 150. Hinc provenit Jovis locus Canc. 28 20 
cum Latitudine Borea-o* 36 437. 
Martii 11. 10 36, T. xq Saturnus præcedebat in 
Syrmate Virginis 18 51", eaque Fixd auſtralior erat 
5 23. Hinc fit Locus Saturni Scorp. o 18“ 34" cum 
Lat. Bor. 2. 44 8. Foſito ſcilicet, juxta Catal. Brita. 
x Virginis occupare md. 34 10, cum Lat. 2. 55 40. 
Eadem nodic 1 C Weſtmonaſteris obſervarunt DD. 
D. ſaguliers & Gray Saturuum precedere Stellam 19 C 
cum declinatione majore in Auſtrum 4 45 
April 8. 11 30 Londini viſus eſt Saturnus nuper 4. 
cconychus parum admodum occidentalior I cle{copica 
clara, cademque 5 minutis borcalior, Unds Fixæ 7 5 
7074 
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( 851 ) 8 8 | 
Tibre 28. 18' 30“ Lat. Bor. 2. 41. Circulus autem 
magnus per hanc Stellam & Saturnum ductus dirigi 
videbatur ad Stellam 5* magnitudinis in Catal. Brit. 
omiſſam, ſed quæ Hevelio eſt in cuſpide Alæ Boreæ Vir- 
rinis, cuique locum aſſignat Libr. 26. 10, cum Lat. 14. 


I | 


Eadem-noQtee 13" 20, apud-IWarſted, perpendiculum 
2 dia3 Stella Teleſcopicà in lineam Anſarum Saturni 
demiſſum præcedebat centrum planetæ quaſi ſeſquial- 
tera diametro annuli; aberat autem Stella ad Auſtrum 
ab Anlarum axe 4 300. Simul Anſæ orientalis extre- 
mitas deprehenſa eſt in linea recta inter hanc Stellam 
& aliam eidem quaſi longitudine conjunctam, quæ 
tunc à Saturno diſtabat 24 48” verſus Boream. Locus 
zutem prioris Stellæ tunc fuit Libr. 28. 18 30“ cum 
Lat. Bor. 2. 41 proxim e, 8 
Sept. 7. circa meridiem incidit conjunctio Fovis & Ve- 
wis arctiſſima, cujus quidem ſpectaculum Aſtronomis 
| noltris inviderutt Nubes. Die autem ſexto præceden- 
e mane, vel 5 22" 57 30“ T. æq apud MWanſted, Le- 
u occidentalior diſtabat a Fove I. 3 28“. Die autem 


r 7. 17” 21 Venus jam facta orientalior + Jove aberat 
43 18“; ac 17 34), Venus auſtralior erat Jove diffe- 
rntia declinationum 14 22“. Er 17" 39“ capta eſt di- 
n {Wiania Planetarum 44 4. Hinc calculo accuratiſſimi 
8 Odlervatoris conjuncti ſunt Sept. 7. of g' T. æq. Ve- 
m W's centro tum Jovis auſtraliore non niſi 1 42”. 

7 Denique Sept. 18. mane, apud Wanſted, Jupiter viſus 
f 0 prope Cor Leonis, quocum die præcedente conjun- 
5 es fucrar. Sept. 17. 10 51 T. æq. Jovis centrum ab- 


"ita Corg? Leon. 24 22"; & 17" 6' 200 erat diff Declin. 
43. Dein poſt Horam, nempe 17 54“, facta eſt 
anti i 4 W : Sh 3 177 * = lj - ES | 
a 24 44 ; ac 188 7 difterentia Declinationum 
"na eſt 12.35", Hinc ſupputance. Dom ? on2, fir 
3 18 00 T. æq Jovis locus 25 11 cum 
f . 
* Bor. 45 390. 2 Os ſerval ones. 
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( B52 ) 
Obſervationes Lune & Eclipfmum_.. 


Apis 1717. Jan. 1 2. 44 t monaſterii obſervavit Dom. 
Stephanus Gray Lunæ appulſum ad quatuor Stellas con- 


tiguas ſub cornu Auſtrino Taari, apud quas obſervata 


eſt Luna Anno 1683. Mart. 23. ft. v. ab Hevelia & 
Flamſtedio. Itaque 9* 45 T. app. Luna gibba viſa eſt 
quaſi conjuncta cum Stella è quatuor pracedente, qu 
eſt Tauri 107. Catal. Brit. quæque tunc Auſtralior erat 
Lunz limbo Auſt. ſeſquialtero minuto. 11 29“ altera, 
quæ minor eſt, & ideo in Catalogo omiſſa, occultaba 
tur paulo infra medium obſcuri limbi. Ad 12 24 
Tertia & clarior ( 110. Tauri) in ipſa fere conjunctio- 
ne ſex minutis diſt abat a limbo boreo. Denique 120 54 
ſequens è quatuor (III. Tauri) limbo Boreo ſuperior 
erat 3' 30", Locus autem præcedentis, ſive 107. Turi, 


ex dicto Catalogo tunc erat Gemini 18. 12. Lat. Auſt. 


5. 1 8 5 Tanri autem 110 habuit Gem. 19. 26 = cum Lat. 


Auſt. 4. 44: Sequens vero, five 111 Tauri, erat in Gm. 


19. 45. Lat. Auſt. 4. 48 F. Secunda par vula. ut ex 
aliis obſervationibus conſtat, Locum tunc habuit Cen. 
49. 17. Lat. 5. 5 ſerè. SS 
 FEodem anno Mart. 16. mane, erat Eclipſis Lunæ par- 
tialis, apud nos ob cœlum nubilum inconſpicua. At 
apud Cambridg Nov- Anglorum, Dom. Robie Aſtronomix 
peritiſſimus vidit Eclipſeos initium circa horam nonan- 
Finem vero, juxta Paladem Maot ida, ad 11" 42 300 lit 
accurate. Eſt autem Cambridę ſub altitudine Poli 4: 
25, Londino 71 grad. ſive 4 44 occidentalior, ut 6X 
pluribus antea obſervatis conſtat. . | 
Dein Sept. 9. veſperi, in ædibus Societatis Regi 
Londini, obſervarunt nonnulli è Sociis finem * cliplec 
Lunaris 7 26. Luna autem Gott; eſt juxta medium | 
Eclipi<05 


a 
Eclipſeos, nec niſi paulo ante finem è nubibus horizons. 
rem obfidentibus ſeſe extricaverat. 7 
Sept. 4. Veſperi, hac prima vice poſt longum inter- 

vallum rediit Luna ad occultandum Palilicium. Favit 
zutem admodum cœlum Lendini præter ſolitum purum, 
ita ut Luna & Stella exorientes in ipſo quaſi Horizon- 
te ſimul conſpicerentur. Incidit Immerfio Stell:z 90 
6 20% Luna nondum 3? alti, in iplo quaſi medio Lim- 
bi orientalis, E regione ſcilice t Boreæ partis maculæ il - 
lius exiguæ quam Hevelius Stagnum Maæridis vocat, 
quamque Ricciolus ſui ipſius nomine inſignivit. Emer- 
fit autem paulo infra medium limbi obſcuri ad 9 
58' 200, in ictu oculi tota ſua claritate effulgens; un- 
de etiam in tam illuſtri Stella quaſi nullitas diametri de- 
monſtratur. „ | ay 
Septembris 23. veſperi, incidit Eclipſis Solis vix. ullibi. 


! 
in Europd, conſpicua. Ex America autem noſtra dupli; 
; cem obtinuimus ejus obſervationem ; alteram ex literis 


illuſtris Viri D. Aeith Provinciz Penſylvanie Præfecti dig. 
niſſimi, qui Philadelphiæ, ſub altitudine Poli 407 oo fere, 
vidit Eclipſin jam cœptam (ſed quæ ante minutum 
temporis nondum inceperat) ad 11 55. Circa medium 
Digiti erant quaſi decem. Finis autem viſus eſt accurate 
d 2 46, 35. . „ 
Altera autem hujus obſetvatio habita eſt ad Cambridg 


At Nove Angliæ Academiam, a Dom. Robie, de quo ſupra: 
iz laitium Eclipſeos ibi obſervatum eſt o 23' oo poſt meri- 
u. diem. Ad 1 4) defecere IX Digiti. Ad 30 5' 10” deſiit 
at Eclipſis, Sole integro per Tubum 24 pedum conſpecto. 
42. Hzc ex literis accurati Obſervatoris communicavit cum 
x Ml ©cge Societate Reverendus Vir D. Gail. Derham, R. S.. 
Eceleſiz apud Windſor Canonicus, &c. 3 
gir Dec. 5. Luna paulo ſupra Palilicium invecta eſt: Tran- 
{eos tum autem ſatis arctum oblervavit D. Fac. Bradley, A. M. 
ion WW etuditus Juvenis, qui ſimul ingenio & induſtria pollens 
005, Op I 


his 


, | (354) 
his ſtudiis promovendis aptiſſimus natus eſt, idemque 
 Reverendi D* Pound ex ſorore nepos. Hic, cum Luna 
j am propemodum plena eſſet, Stellam contulit cum in- 
ſigni illa Macula quam Ricciolus Jychonem, Hevelins Sin 
| appellat, & ex pluribus æqualibus diſtantiis Microme. 
* tro ante & poſt captis, Stellam dictæ maculæ centro pro- 
ximam apparuiſſe concluſit ad 110 15' 8“ T. X4. apud 
Manſted. Ad 11" 15 42“ diſtabat Palilicium à limbo 
Lunæ proximo & Auſtrino 5 55 Macula autem Zoe. 
ab eodem limbo aberat 4 160. Ad 11" 18“ 42“ Stella 
erat in lined rectà cum maculis Tychonis & Coperniti 
ſive Sine & tue ; & 41 27 1, Xq. erat in te · 
Mi cum Tychone & Aeplero. Inter hæc obſervata eft Lu- 
næ diameter 32 4757 F) ( 797 ov. 
Anno 1718. Jan. 29. veſperi, DD. Deſaguliers & Gry, 
Meſtmonaſterii alteram Palilicii Occultationem præſto. 
labant 3 ſed nubium interventu impediti, viderunt ſal. 
tem quod 5 52' nondum immerſerat Stella; attenua- 
tis autem poſtea nubibus concluſa eſt Emerſio ad 
7 20, è regione Promontorii Sarmatie Aſiaticæ Heveli. 
Feb. 19. mane. lidem obſervatores ibidem variè cum 
nubibus colluctati Eclipſin Solis ægre conſpexerunt: 
Hori tamen 6. 59 viſi ſunt deficere duo Digiti, & poſt 
unum temporis minutum chorda inter Cuſpides viſa eſt 
æqualis ſemid iametro Solis. 1 
Apud Manſted autem D. Pound notavit ad 6" 547 
T. app. chordam inter Cuſpides 18 300. Ad 7 
erat 10 18“ Ad 19 30“ eadem inventa et 8' 05 
Deſſit autem Eclipfis ad 7* 23“ 200. 1 - 
Feb. 25, veſperi, 6 44 T. app. Meſtmonaſterii, Stella 
prima Hhadum in Naribus Tauri ( Bayero) viſa eſt in 
red per cuſpides Lunæ, adeoque propemodum con- 
juncta; diſtabat autem A limbo Lunz Auſtr. 5 51. 
Diameter Lunæ 31 45” menlurata Micrometro. 


— . 1 — — — — — 
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Zb. 28, 


( 255 ) F 
Feb. 28. $* 36 T. app. etiam MWeſtmonaſterii, viſa eſt 


Immerſio Stellæ in Poplite Pollacis (Ax Geminorum 
Biyzro) ſub limbi Lanæ obſcuri ea parte, quæ paulo 
Borcalior erat macula quam Hevelias Cretam vocat. 
Emerſio ĩpſa ob cœlum minus purum non conſpecta eſt: | 1 
ſed ad 9 51“ egreſſa _ Stella e limbo lucido, a quo 14 
diſtabat 3 min. circiter, © regione Boreæ partis Inſule 4 
Majoris Cali. = 
Aug. 8. Luna orta elt paulo infra Palilicium, cum 
quo tamen ob nubes conferri non potuit. Apud Wan- 
fed autem 13" 2 0 T. app. viſa eſt Præcedens conti- 
guarum ad @ Tauri Bayero, (ſive Penultima in noſtro 
 Hyadim Catalogo, in Num” 354. Tranſad?. litera q no- 
tar) in linca recta per cuſpides Lune, diſtans ab Au- 
ſttino 4 36“. Ad 13" 7' 25” Stella p ejuſdem Cata- 
logi emerſit paulo infra medium obſcuri limbi. Ad 
13" 19 4“ emerſit Sequens contiguarum dictarum, tan- 


tum diſtans a Cornu Auſtrino quantum contiguz illz 
inter ſe, hoc eſt 7 min. 


Ang. 29. Veſperi, Luna fere Apogæa paſſa eſt deli- 
quium totalem ac fere centralem: orta autem eſt Eclip- 
ſi jam cept), Hujus obſervationes maximè luculentas 


| Regize Soc. exhibuit toties laudatus Rev. D. Pound, eo 
ordine quo notatæ ſunt, nempe 


| ( 


Tempus qv as f | 
cl fol Lunz * a Wan 
2 bs pb ed, " Auguſti, 0780. = 
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6 53 38 Chords i inter Cuſpides 1 371 | N 
| 55 8|Eadem nuns 0 menſurata| 21 144 * 
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7 33 
10⁰ 30, 


medium. 


| Stella hits in Catalogis — * oc-|- 
| cultata eſt a Luna, 


13 Terminus Umbræ per med. Mareo- 


lterum — 


* F aludem 
Mareotida Hevelii — 
una cœpit emergere ex Umbra 


e - 


. A... 


| tidis; ſimul Chorda inter —— 
Chorda inter Cuſpides— 
Eadem repetita I. 


3 % 
* : 


Denuo 
"orphyrites emerſit ex undes 


Mons Sina} incepit emergere. 


Umbra per medium Size. 


Jam torus Sinai extra Umbram. 
11 20 


17 23 


Imbra per medium Æinæ. 

er medium Corſica. 
Ver medium Lacus Nigri majoris. 
er medium Besbici. 


Emerſit Stella prædicta. 
Byzantium & Hlurmivis, ſimul emergunt. | 


tella eandem habuit Deelinationem cum 
Culpide Auſt. Felipſeos. - 


43 280 Porda inter Culpidet—— -18' 28". 


adem repetita- — 
Heſiiſſe videbat ur Defectus. 


Goon a eſt Lunæ ** 29 45 Coll 


tis autem inter Fi Obſervatiomibus, ubi Chorde partis 
deficientis æquales * ſunr, provenit Eclipicos 


/ 


K Obſer- 


(857) 


Medium. 


h 
Ex Obſery. prima & Jecima tertia — 7 54 58 
Ex ſecunda & duodeciaa— —7 55 3 


Ex tertia & undecima: " 7 55 24 
Ex quarta & decima ——— —y us * 
Ex quinta & nona — 2 7 55 25 


Ex ſexta & octava— — 7 55 29 
Quorum omnium Medium 2 7 55 18. 


Non minore cum curi eandem Eclipſin, Londini in 
rico Fleet ſtreet, inſtrumentis & Teleſcopio optimo 
D. Geo. Graham Automatopœi præſtantis , oblervavir 
D. Martinus Folkes Armig. cum aliis quibuſdam Regiz - 


ocietatis Sodalibus, ut ſequitur, 


Luna per FI Urbis & Vapores ægre viſg; „„ il 
Chorda inter Cuſpides utcunque, 21 _ — 


Immerſio Totalis in umbram. 
Stella fixa ſatis clara diſtabat in limbo Lunz 


=, T's a 

Eadem fixa occultata eſt, 10 circiter minu- 8 
tis centro Lunæ Auſtralior. - 1 

> vel, ut quibuſdam viſum eſt, uno minuto 8 
= tardius Luna cœpit emergere. T8 
v 49 38 Palus Mareotis primo margine emerſit. me 
0 50 14 Integra Palus extra Umbram. 5 1 
5 Montis Forphyritidis medium emerſit. „ 1 
9 7 39 Primus margo Sine emerſit. 1 
9 8 Mons Sinai totus extra umbram. 1 
10 35 Umbra per medium tne. Ly. 
12 © Totus mons tra extra umbram, 1 
315 51 Umbra per medium Lacus Nigri majoris. FE 
27 35 Infula Eqbicns rota emerſit. | k 
9 42 21 | 1 
| | F ö | 
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Etat autem Umbra admodum diluta, unde orta ef 
difficultas in dijudicandis Emerſionis & Finis momentis: 
Arque Maculz etiam obſcuriores clare conſpectæ ſur, 
pluribus minutis antequam Umbræ marginem attinge- 
rent. Stella vero quæ durante Eclipſi occultata eſt, o- 
cum tunc habuit x «7? 16' cum Lat. Auſt. 1* 6 30 
proxime. C x 2 


D Derh.am, apud Upminſter in agro Eſſexienſ habitas; à 
conſentientes, ſi adhibeantur metidianorum diffetentiæ: 


to Teleſcopio primam; quamque indefeſſ D. 7c Brailey 
debemus diligentia. Quinto enim Sertemòris mane, ole 


jam Cuſpidem illam reliquerat 3 42. Et 8 45 37 ® 
| -eſt 310 7's 


Printed for W. and J. InnY 8, Printers to the Ryd 


( 
$ 421 Chorda inter Cuſpides 19 9.. 
9 M 25 Finis Eclipſeos ur quibuſdam viſum eſt. 
52 45 Finis ex præcedente diſtantia Cuſpidum 


9 
„ 
9 56 45 Lunx diameter 29 43“, iteru 


mque 29 48 


9 þ 


Recepimus etiam Obſervationes hujus Ecli pſeos à Rey. 


Dy right apud Crew in agro Ceſtrienft; & a D : Hantins 
apud Ha in Eloracenſi, cum præ miſſis ubique ſere 


poſito ſcil quod yminſier fit if min. Londino-oricnta. 
lius, Cre vero o min. & Wak fidld 5 min. occiden ahora. 
Denique Coronidis loco obſetvationem ag jiciamus, e- 


ximiam quidem, ſuique generis, quod ſcimus, ab inven- 


jam ſere 30 gr. alto, vidit apud Wanſted arctiiimuu Cu- 
næ infra Palilicium tranſitum, cujus diſtantiam à limbo 
proximo, ad 7* 59' oo" T. æq. Micrometro invenit 538“ 
Ad 8" 17' 5" diſtabat à limbo 1 25". Stella autem ad 
8" 33' 15” erat in linea recta per Lunæ Cuſpides tum ob. 
tuſiuſculas, nec niſi o' 13“ diſtabat à Bored. 88 41 co 


eadem diſtabat 5 36”; Lunæ diameter ad 8" 58 capa 


—— 


Society, at the Princes- Arms at the Weſt-· End c 
. St. Pauls Church. ard. 1719. | 
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I — Curve quam Corpus dſeendens — 

tempore deſertberet ; urgeme Vi Centripeti ad datum 
adam tendente, que creſcat vel decreſeat juxta quam- 
vis Potentiam diſtantia à centro; dato nempe imo Curve 


puncto & altitudine in principio Caſus, Per Johan: 
2 Aſtron. Profel. Grell. Reg. Soc. Secret. 


l De Potemis Cordes.  Diſertats Authore Jac. J urin, 


Ways Brief Av 6 F the c ont ag ious Diſuſe which | 14. 
ged among the Milch Cows near London, in the T, 
1714. And of the Methods that were taken for 5 
Preſſing ng it. Communicated to the Royal Society by 
has Bates Eſqʒ Surgeon to His — 4 

2d R. S. 8. : 

W. 4 Deſcription of the Organ of "IO is the Ele- 

| Phant, with the Figures and Situation of the Oſſicles, 


Labyrinth and Cochlea in the Ear of that large Animal. 
Communicated to the Royal Society, @ i Dr. Patrick 


Blair, Re S. S. 
| SCC 4 I 


18 aun ar 
& 


mo tempore deſoriberet; urgente Vi Contripetd ad 
datum punctum tendente, que. creſcat vel decreſ. 
cat juxta quampis Potentiam diſtantie 4 Centro 
dato nempe imo Curve punto & altitudine in 
Fete Cu. Per Joh. Machin, Afr 
Profeſs. Greſh. & Reg. Soc, Secret. 


1 
75 
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C It centrumVirium C, (Fig. r. 20, quo centro ad diſtan 
tiam CB æqualem altitud ini unde Corpus caſurum ef, 
deſeribatur Circulus BE G, & fiat angulus B C G rectus 
Ponatur A punctum Curvæ inſimum, ubi axi CB occurri 
ad datam diſtantiam C A. Oportet invenire. punctun 
Q. ubi Curvaccelerrimi-deſcensiis E QA occurrit circi 
lo QF, ad datam aliam diſtantiam CF. Problem 
hoc duos habet Caſus, quorum alter pendet ab Hyper 
bola & Circulo, alter ab Ellipſi & Circulo. 
Caſ. 1. Sifuerit Vis centripeta reciproce ut diſtantia 
Centro. Sit KLM (Fig. 1.) Hyperbola quævis recur 
gula centro © & Aſymptoto CB deſcripta, quæ 0 
currat normalibus B K, AM ſuper ipſam BC ad put 
cta B, A erectis, in K & M; ordinate vero cuilibet int: 
mediæ FL ad punctum F erectæ, in L. Fiat C D 
CGut vAFLMad VA B KM, & ſit D H normal 
ſuper CG: dein capiatur Sector RCB ad Aream HD 
ut data Area Hyperbolica A B K M ad datum Red 
gulum C Ax AM. Tum recta R C occurret circu 
FQ in puncto Q, quod quidem eſt ad Curvam 
lerrimi deſcenſus E Q A. — 111 


(8) 

 Habebicuraute a punctum E, 2 quo inci 

tis caſys,. capiendo Sęctorem BEE 4 
draatis. B C, in eadem ratione Ar 
ABK M ad rectang ulum ſub CA & AM ed 
3 Hine ſi = RC, circa centrum C.revoluta, - 
bin dectores RC B proportionales Areis HD CB, i 
quibus quadrata Baſium 
15 Finhmeticd: um cet e Rinterſecabunt Curvam EQ 
E a centro CQ. que decreſcant in progrel- 
ſione Geometrica _ 
C, 2. Si vero Vis * ſuetit reciptoce ut a- 
ln quævis Poteſtas diſtantiz à centro; fir 2 ＋ 1 1! 
dex iſtius Poteſtatis (ubi » poteſt eſſe Numerus 97 
bet integer vel fractus, affirmativus vel negativus) ſit · 

que H=C B altitudo maxima Curvæ quæſitæ EAA, 
CA. altitudo minima ejuſdem, & A=CF altitu- 
do alia quzvis intermedia. Fig. 2. 
In recta CG capiatur CD ad CB ut /#H” ad Ae, 


ztque etiam C H ad CD ut T - ad HD-. 
Centro C, ſemiaxibus CD, CB, deſcribatur Ellipſis 
BL D, cui occurrat ordinatim applicata HL in puncto 
| L; & ducatur recta LK, quæ Ellipſin tangat in L, & 
| Axi minori CD producto conveniat in K: dein Tan- 
genti K I. parallela ducatur NM, circulum B EMG 
tangens in M & ipfi CD occurrens in N. Denique 
capiatur Sector RCB, qui fit ad Aream NM EBL KN, 
inter Circulum & Ellipſin & utriuſque Tangentes rec- 
tamque N K comprehenſam, in ratione Numeri binarii 
ad Numerum a. Tum recta R C interſecabit Circulum 
in puncto Q, quod erit ad Curyam celerrimi Deſ- 
cenſus E AA. 

Quod ſi fiat Sector B C E ad aream B DG, inter El- 
lpſeos & Circuli Quadrantes interceptam, in ratione . 
dd Binarii ad Numerum u, coeuntibus ſcilicet punctis 


LD & M, G; ee H) erit punctum E unde in- 
choa>- 


et Corpo- 
ream Qua- 
petbolice 


b ſumuntur in progrelli Ne 5 


® 


q 
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| choarerur © Caſus Corporis breviſſimo tenipore defcen. 
dentis ad A, deſcenſuque ſuo Curvam EAA pros 
"bentis, quam tangit tecta CE in E, quamque ad ;  angu- 
los rectos ſecat CB in A. 
Harum Conſtructionum Demonſratones 8 Celeber- 
rimi D. Newtoni Quadrataris, ejuſdemque Philoſ. Nu. Prin. 
cipiis (Prop. XXXIX. & — aliquibus) petitæ, 
alia dati occaſione oftendentur- Problema' autem & 
1 generis, Deſcribere Curvas per quas Corpory, 
de puncto ſummo E, ſeu principio caſus, demiſh, ce. 
lertimo deſcenſu ad inferiora data puncta Q, urgente 
qvalibet Vi ang” 125 ſerrentur: cujus quidem lle 
tio in poteſtate eſt. In pr teſentia ſufficiat generalem 
hujuſmodi Curvarum Mailt Ideam, earumque ad 
Circuli & Hy peibolæ Quadraturas relationes indicaſk, 
abſque nde eaſdem arent coofliviere haud 3. 
des proclive eſt. 
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II. De Potentid Cordu. 
Diſſertatio Authore Jac. Juaiu, A. D. 
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Voiro Eruditifimo 


RicuaxDo MEA, MD. 


Jacobus urin 


2. iſtam, Vir Clariſſime, utut rudem & 

imperfectam, acri tamen ac perſpicaci tuo Judi- 
cio multis nominibus non illibenter permitto. Quem 
enim mihi potero aut Judicem æquiorem præoptare, 
at Cognitorem deligere magis idoneum, quam cujus 
Viri candorem animi ſingularem, morumque humani- 
tem, non minus atque Mentis dotes præcellentes illas, 
Coptimo quoque Literarum genere perpolitas, omnes 
upicimus ; cujuſque rum acumine Ingenii, tum Judicii | 
lubtilitate, Theoriam Medicam videmus clariſlim4 luce 
perſulam & illuſtratam, Uſum vero medendi confirmatum 
paiter tenemus & expeditum? Nec ſane quiſquam eſt 
lortalium, cujus calculo cogitata iſta noſtra comproba - 
n magis ſtudeamus, aut cujus auctoritate, fi tibi forte 
ortuna minus diſplicuerint, ea contra Hominum quo- 
ſundam perverſorum iniquitatem tutiora ſint futura. Ex 
quibus alii præjudicio ducti & famà magnorum Nomi. 
Tit num, 


—_ 


_D iam'a 'Mathems- 
ticis Sctiptoribus adeo parum accurata, ſecumque inyi 
cem & cum ratione pugnantia, ut nobiliſſimæ ſeientiæ 

non modo commendat ionem non addant & dignitatem, 
ſed etiam contemptui & hominum indoctorum ludibrii 
eandem objiciant. Quis enim, non ipfe doArina'Ma 
thematica imbutus, cum videat, Exempli gratid, Cords 
Humani vires jam ponderi 3, 000 hbrarum pares, Jai 
180, 000 pondo ſuperantes, jam vero ad uncias 5 vel! 
deductas; Aerem quoque ex bulmone inter exſpitar 
dum propulſum modo 100, modo 50, 009 librarum i 
Quis- inquam, qui iſtas concluſiones legerit c iſcrimi 
tem immani a ſe invicem remotas, & tamen omnes er 
monſtrationibus ſuis munitas, ſi forte ſe riſu tempeie 
non tamen inutilem plane & incptam pronuntiaverit? 
explorandas Corporis facultates leientiam Mechanical 
Sed meminerint oportet æqui rerum Judices f 
| mirandu 


109 
nirandum eſſe, & quandoque in difficili Problemate vel 
ſumma ſageiiia allucinentur, neque errores, fiqui forte 
inciderint, Arti ipſi, fed Artifier imputandos. 1 = 
ut Exemplo manifeſtius deelaretur, libet celeberrimi Pro- 
blematis de Cordis viribus indagandis ſolutionem novam 
proponere- Utque facilius mihi temeritatis opinionem 
detrabam, qui ejuſmodi inceptum poſt Alphonſum Bo- 
ullam aggredi auſim, utque viam ſimul Lectori expe- 
diam ad æquam certamque ſententiam in tanta ſcripto- 
tum diſſenſione ferendam, primo loco oſtenſurus ſum, 
quz in Borelli demonſtratione reprehendi debeant, deinde 
| Virorum Doctiſſimorum, Merlandl, & Teilii ſolutiones, 
cum eãdem philoſophandi libertate ad examen re vocabo. 
primum nobis, & quidem longe præcipuum videtur 
Boreilianæ ſolutionis vitium, quod Cordis Potentiam per 
pondus iners & quieſcens expoſuerit. Cor enim cum & 
ipſum inter contrahendum movetur, & corpora oppoſita, 
danguinem nempe & Arteriarum tunicas, in motum im- 
pellit, patet ejus Potentiam non alia ratione ſciri poſſe 
quanta fir, quam ut motus hujus quantitatem cognitam - 
' teneamus. Motus autem quilibet cum pondere quieſ- 
32 
tangulo. SE Re 
Secundum, quod in ipſo Experimento à Circulatore 
inſtituto, neutiquam conſtet pondus illud ſuſpenſum fuiſſe 
a ſolà Muſculorum vi contractrice; quum etiam vis illa, 
qui tum Muſculi adhibiti, tum genæ quoque, & ipſa 
forſitan ligamenta divulſioni ſui ipſorum & fibrarum rup- 
tioni obſtiterint, quàque Muſculi etiam ex cadayere ex- 
(«Qi pondera ſatis magna ſuſtinent, venire in ſubſidium 
potnerir, V N | 
3. Quod vires Muſculorum pondere æqualium a Bo- 
relo pares ſtatuantur: quod profecto dubium admodum 
videtur, præſertim ubi Muſculi ſunt figurà diſſimiles. 
3 Ttetttt 2 4 Quod 


__({069)) ; 
4. Quod integram Cordis - Potentiam, quanta- maxi: 


molimine, ad ſingulas Syſtoles adhiberi poſuerit. Quum 
ipſe Circulator, fi pondus ſuſpenſum vel continenter, vel 
alternis vicibus breviſſimà quiete interpoſit?, ſublevare 
contenderet, non ita longo tempore plane ſuccubiturus 


labori fuiſſet. 


5. yoo Sanguinis & Arteriarum reſiſtentiam ſexape.. 
cuplam ſtatuerit totius Potentiæ Cordis, loco ejus Poten 
tiz,. quæ ad ſyſtolem peragendam a Corde impenditut 
quæque forte totius Potentiæ minima pars 1 


inſignem admiſerit. Nam in Prop. 60, loco rationis, 
quam obtinet Summa Potentiarum P & 2 ad Summan 
R. & 5, adhibuit rationem, quz eſt inter Rectangulum 
ex Potentiis P, 2 confectum, & Rectangulum ex R, S. 


habebitur in Prop. 73, reſiſtentia longe major. quam ab ip. 
1a Borello definita eſt, nempe pondus librarum 1, 076, ooo, 
loco librarum 180,000, idque. ſecundum poſitiones ab 
ipſo Viro Clariſſimo uſurpatas. 5 
7. Denique quod 
quum à Cordis Potentià libris 3, ooo æquali fuperetur, 
miraculi cujuſdam aut monſtri loca Lectoribus obtrudat; 


& Vim Percuſſionis, quaſi quendam Oer dm wnyarts in 


auxilium advocet. Reipsã enim nihilo plus hic ineſt pro- 
digii, quam ubi pondus 3, ooo librarum pondus aliud 
180,900 librarum, ad ſubſexagecuplam diſtantiam a cen- 
tra Librz inzqualium radiorum appenſum, in æquili· 
rr ˙—ꝛ:t 8 

Minora aliquot Sphalmata, & Hypotheſes plures tum 
prorſus arbitrarias, tum alias aliis contrarias, non illi 


aut ſaltem majorem eorundem partem, non tam ipſi Vi- 


10 


* 


— 5 


ma exeri poteſt cum ſummã fibrarum contentione & 


56. Quod in ea ratione ſexagecupld definiendl errorem 


Quod errati ſi per Propoſitiones ſubſequentes corrigatur, 


pondus. illud librarum 1 80, oco, 


benter omittimus. Et quidem delicta ſupra reprehenſa, 
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0 Doctiſſimo imputandam cenſemus, quam Operi Polt- 
humo condonandam. 1 
proximus ſequitur Vir Doctiſſimus Joſephas Morlan- 
au, qui in Diſquiſitionibus de Cordis vi Sermone An- 
glicano editis, Methodum peringenioſam expoſuit Poten- 
tam Cordis ad Experimentum revocandi. - Hic autem, 
preter delictum ſupra in -Borello reprehenſum, quod 
Cordis vir es cum pondere quieſcente contulerit, nobis 
videtur eo quoque nomine notandus, quod integram 
Cordis actienem in tunicas Arteriarum diſtendendas: 
- impendi poſuerir: Cor enim non ſolum Arterias tendit, 
ſed Sanguinem quoque certa. velocitate per totum Arte 
narum & Venarum tractum propellit. - 3 
Sapereſt, ut Viri Acutiſſimi Jacobi Teilii ſolutionem, 
in Tentaminibus Medico-Phyficis ad Oeconomiam Ani- 
malem pertinentibus, non ita pridem cum Publico com- 
municatam, expendamus. Qui primus omnium auſus eſt 
Potentiam-Cordis a Borello definitam, ac magno Scrip- 
torum conſenſu exceptam & laudatam, non ſolum rejice- 
te, ſed aliam eidem infinito prope diſcrimine minorem 
rnumeris diſertis expreſſam ſubſtituere. 
WH Hunc autem cenſemus, præterquam quod primum il- 
| lud Bereljanz ſolutionis vitium imitatus ſir, in ſequenti- 
d etiam à vero aberraſſd. 1 
* Quod Corollarium Newtonianum, quo utitur ad Cor- 


; dis vires definiendas, aut male intellexerit, aut certe non 
] atis apte uſurpaverit. Pondus enim illud ab Archime- 
1 gBritannico determinatum, quo Morus aquz ex vaſe : 
- Wl fflluentis generari poteſt, nequaquam generat Motum a- 
1 qr; quippe quæ gravitatis vi cadendo ipla Motum 


uum acquirat. Sed hoc pondus per datum tempus ca- 
dendo, Motum concipit Motui aquz eodem dato tempo 
a, wetfluentis æqualem. . 


jo 8 . » 3 3 þ | 83 3 
i præterea ponit Vir Clariſſimus velocitatem Sanguinis 
o 


* 


c Corde effluentis perpetuo æqualem per u ede 
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les durationem, quam nos inſigniter inaqualem. fieri in 


ſequentibus oſtendemus. 


[ poſtea adhibet Vit 


in Methodo illa ſimpliciore. quam x 
Doctiſſimus, præter delicta hactenus reprehenſa alia e- 
tiam bina admittit. 952 ie 
Adſumit enim Vires Cordis in diverſis Animalibus 
eam inter ſe rationem obtinere, quæ eſt inter pondera 
eorundem; quod infra falſum eſſe demonſtrabimus. Tum 
ponit ve locitatem Sanguinis ex ſeQA Iliacà Arteria pro- 
fluentis, eandem eſſe qui ex Corde in Aortam emittitur. 
Atqui cum omnis fere ſanguis ex Corde expulſus per llia- 
cam alreram teſectam emitritur, patet ejus velocitatem 
tanto eſſe majorem in Iliacà quam in Aorta, quanto ſec- 
tio lliacz circularis à ſectione Aortz ſuperatur. Przter- 
quam quod yelocitas æquabilis, qua Sanguis per Aorram 
fluic, longe diſtet ab ed velocitate, quicum exit ex ipſo 
ä =: Hs 
Similiter fere redargui poteſt & illa Methodus, qui u. 
ius eſt Vit Cl. ad rationem definiendam inter velocitates | 
diverſas Sanguinis, refiſtentia nunc oppoſiti, nunc ſuble- 
ta, per Aortam profluentis. Sed cum iſto Experimento 
non altera ſolum, fed utraque velocitas major æquo re 
periatur, unde ratio, quæ eſt inter ipſas, non magnope- 
te perturbetur, poterit ſatis tuto proportio ab ipſo ex 
poſita, tanquam veræ propinqua, uſurpari. 


Curſu hatennsexpedito, ſcopuliſque detectis, in ques 
 Impegerunt Viri egregii ſupra laudati, erit modo nobis 
ipſis, ut in via difficili & erroribus plenà, ſumma. adhi- 
bitaà cautione progrediendum. Et primo quidem loc 
ad ambiguitatem præcidendam neceſſe eſt, ut id, quod 
qusæritur, quale fit, accuratius paulo declaretur. 
Cordis Virium, five Potentiæ, nomine ſignificamis 
vel ipſum Cordis Motum, dum in contractionem agitut, 
vel Motum ponderis cujuslibet, quod Sanguini objects 


cy 
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dis contractionem, æquali vi librate valet & ſiſtere. 


definire poffimus, quod neque fabricam Cordis interio- 


poſteriori, æſtimemus. 


five 1 


celeratur. C 
nibus tranſverſis minimis diſtinctæ, prima Sanguinis por- 


dionem incidunt, eamque paulo magi- dilatant, & ſan- 


2 risr um, 


* 


potentiam iſtam, cum à priori vix ſperandum ſit ut 


rem, neque cauſæ contrahentis naturam, aut vires ſatis 
habeamus exploratas, relinquitur, ut eandem per effecta, 


Cordis actio in Ventriculorum ſuorum contractione 
omnis conſiſtit. Ventriculi autem inter contrahendum 
in languinem impingunt, eique Motus ſui partem com- 
municando, eundem magna vi, qua datur porta, urgent, 
& expellunt · Sanguis hoc modo in Arterias, Aortam 
&Pulmonalem, protruſus, impetu in omnes partes facto, 
partim in tunicas Arteriarum ex Syſtole ſua prægreſſ 
collapſas & flaccidas, partim in Sanguinem priorem tar - 
dius fluentem impingit. Unde gradatim extrorſum tru- 
duntur Arteriarum tunicæ, & Sanguis antecedens curſu 
Quod ſi animo concipiantur Arteriæ ſectio- 


ex Corde proruenti, & velocitate idones delatum in par- 
res contrarias, Sanguinis effluxum, adeoque ipſam Cor- 


tiuncula ex Corde in primam ſectionem irruente, partim 
diſtenditur iſta ſectio, partim Sanguis eadem antea con- 
tentus in ſectionem proximam detruditur, eamque diſt- 
endit, atque iſta actio per ſuccedentes Arteriarum ſectio- 
nes continuatur. Deinde ſecunda, & tertia ſanguinis 
portiuncula, & cæteræ deinceps, in primam Arteriz ſe- 


guinem eãdem contentum in proxi mas ſectiones ſucceſ- 
live propellunt ; idque fieri pergit, donec omnis ſanguis 
ex Ventriculis fuerit ejectus. Cæterum id utique obler- 
vandum eſt Arterias, quo magis contractæ & flaccidæ 
ſuerint, eo minus dilatationi obſiſtere, quanto autem 
magis ſuerint dilatatæ, tanto fortius ulteriori diſtrad io 
il reniti; atque idcirco Vim Sanguinis ex Corde pro- 
umpentis primo magis impendi i! diſtentionem Arte- 


Wo 
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riarum; quam in Sanguinis præcedentis protruſionem, 

ſub ſinem vero magis propelli Sanguinem antecedentem 
quam diſtendi Arterias, quippe quæ jam rigidæ fad 
majorem dilatationem vix admittant. 

Sangvis autem ex Corde proſiliens, cum, uti dictum 
eſt, Motus ſui- partem Arteriarum tunicis, partem Fan- 
guini præcedenti communicat, ipſe neceſſario de priſti 

na celeritate remittit; adeoque dum Ventriculorum cog. 

trad jonem moratur, novum ab iis impulſum excipit, ejuſ. 
que partem,cadem ratione atque antea, tunicis Arteriarum 
& præcedenti Sanguini impendit, unde iterum retarda- 
tur, & alium Ventriculorum ictum ſuſcipit, & ſic dein- 
ceps, donec omnis ex Ventriculis fuerit expulſus. 
Prater cauſam ſupra expoſitam, ſupereſt alia, qui 
Sanguis ex Corde effluens gradatim retardatur, adeo- 
que novos ſucceſſive impetus excipit ex Ventriculis ſeſe 
contrahentibus. Nam Sanguis in Arteriam Aortam 
influens, etiamſi nulli omnino reſiſtentiæ occurrere 
ponatur, adeoque nullam pati Motus ſui imminutio- 
nem, tamen, cum ex lato in anguſtum fertur, lon- 
gitudine perpetim creſcit, donec totus in Aortam perve- 
nerit; cumque ſectio Aortæ non minuatur, neceſſario 
minuitur Sanguinis velocitas. Motus enim Sanguinis eſt 
in ratione compoſità, ex ratione Sectionis Aoitz, velo- 
eitate in cadem, & longitudine Columnæ Sanguinez, 
per Theorema noſtrum Ill. De Motu Aquarum fluentium. 

Cum vero ea Sanguinis portio, quæ jam pervenerit in 

Aortam, gradatim retardetur, retardabitur inde San- 

guis iſle qui adhuc Ventriculo continetur, & hinc te- 

tardabitur ipſius Ventriculi contractio. Unde Venttr 
culi perpetuo aliam atque aliam Motus ſui partem 

Sanguini contiguo, his de cauſis perpetim retardato, 

communicabunt. Pater vero iſthinc, ut id obiter note: 

mus, alium eſſe Motum Sanguinis ex Corde erumpentis, 


alium cjuſdem jam ex Corde expulſi, & intra Artetias 
EE - Aventis 
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fuentis. Item ictum ſive impulſum Ventriculorum in 
dauguinem impreſſum, qui alioqui unicus eſſet fututus, 

& puncto tempotis tranſigeretur, tamen cauſũrum ſu- 

pra dictarum vi, quibus Sanguis perpetim retardatur, | 
per totam Cordis Syſtolen continuari. 7 5 
Ventriculum iĩtaque alterutrum Cordis Sanguinenr 
impellentem licebit ſpectare, ut datum corpus cum 

dat celeritate impingens in aliud corpus quieſcens, 
cui Motus ſui parte communicata ambo corpora com- 
muni velocitate deferuntur. Æquatur autem Porentia 
cjuſdem, vel Facto ex pondere Ventriculi & velocitate 
ejus initial, priuſquam in Sanguinem impingat; vel 
Summz Motuum ipſius Ventriculi ac Sanguinis ex eo- 
dem profluentis, & Motus qui tunicis Arteriarum & 
Sanguini præcedenti communicatus eſt; vel etiam, fi 
abeſſe ponatur omnis Arteriarum & Sanguinis præceden- 
tis reſiſtontia, Summæ Motuum ipſius Ventricuſt & 


* 


- Sanguinis effluentis. L 3) OV" 


Ae, quo Machina cxod indqualiter contraflilis in 

cntratFionem agitur, equalis eſt Summæ Fattorum ex fin. 0 

gal Machine particulis duitis in velocitates reſpetiva. 
neee, Omg eN tr 


* - 


Gol. r. Machina Motus minor eſt FaQto ex ponde- 
e Machinæ ducto in velocitatem earum Machinæ pars 
tum, quæ omnium celerrime moventur inter contr:= 

2. Motus Machinz æquatur Facto ex pondere ejuſ- 
dem, ducto in velocitatem aliquam mediam inter veloci- 
ates earum Machinæ partium quæ omnium celetrime, 


- 


& eatum quæ omnium tardiſſime, moyentur. 

3. Si Machinz plures ſimiles fimiliter ſeſe contra - 

bent, velocitate medid. vel æquabili vel inæquabili, ſi- 

milter tamen auctà vel imminutà in omnibus Machi- 
|  Vuuuuu Ras 7 
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nis; Morus, quo Machina quæque in contract ionem 4 
gitur, rationem obtiner. compaſitam ex-ratione quadny 
plicatũ Diametri homologe ipſius Machinz, & ratione 
inversà temporis, quo Machinæ contractio perſieitut; 
vel rationem compaſitam ex fatione ponderis Machinz, 
ratione ejuſdem ponderis ſuberiplicata, & tatione tem- 
poris invers. Thtaremata reliqus huc ſpectantis in Tran. 

aQtione proxime edends exhibehuntur 
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III. A Brief Account of the Contagious. Diſeaſe vhic 
| raged. among the Milch Cowes near London, in 
| the Tear 1714. And of the Methods that were 
taken for ſuppreſſing it. Communicated to the 
| Royal Society by Thomas Bates Eſq; Sur- 
geon to His Majeſties -Houſhold, and R. S. S. 


A Bout the middle of Jah the Diſtemper appeared 
{ at [ſtington, and thereupon their Excellencies the 
Lords Juſtices having notice of it, were pleaſed ta Com- 
mand that I ſhould examine into the truth of the Report 
of its being Contagious ; and order d the Lard Harcourt, 
then Lord High Chancellor, to grant fuch. Authority a8 
wou d be proper to make the Diſcovery. Accordingly 
Mr. Milner, Mr. Offley, Mr. Richardſon, and Mr. Wars, 
four Juſtices of the Peace for the County of Miadleſer, 
were appointed to make the neceſſary Examinations. 

* Purſuant to thoſe Orders we went to Jfington, where 
Mr. Ratclif had loſt 120 out of 250; Mr. Hafferi 6! 
our of 72; and Mir. Palles 38 our of $7. They wer 
very unwilling to own it, becauſe ſo ſoon as it ſhould 
be known, none wou'd buy their Milk; but Mr. R atdlf, 
a Man of good Judgment in Cattle, after much per 


ſwaſion, gave us the following account, vis. That 7 


kult refuſed their Food; the next Day had Huskiſh 
oughs, and voided Excrements like Clay; their Heads 
felled, and ſometimes their Bodies. In a Day or two 
more there was a 7 diſcharge of a Mucous Matter 
by the Noſe, and their Breaths ſmelled offenſively. 
Laſtly, a ſevere Purging (ſometimes Bloody) which ters 
minated in Death. Thar ſome died in three Days, and 
others in five or ſix, but the Bulls lived eight or ten. 
That during their whole illneſs, they refuſed all man- 
ner of Food, and were very hot. 3 
We then adviſed with ſeveral of the Cow-leecbes, or 
Doctors, who all agreed that it was a Murrain, or ra- 
| ther a Plague; and that the Methods they had tryed 
far a Cure, had proved unſucceſsful. This Diſeaſe was 
ſo ſurpriſing, that ſome of thoſe Men who uſed to look 
nter them, were afraid to go near them 
We then ordered ſome of the fick Cows to be Houſed, = 
and ſeveral ſorts of Cattle to be kept with them, to ſee 
whether the Contagion would affect any other Species. 
The next Day I made a Verbal Report to their Ex- 
cellencies, of all the feveral Opinions and Diſcourſes 
which I have had about it, and left them debating what 
Method to take; at laſt I was called in, and Ordered 
do conſider of it again the next Day, and to deliver to 
them in Writing what would be proper to be done. Ac- 
up, and gave them the following 


cordingly I drew 
Propolals. | 


. Thar all ſuch Cows as are now in the poſſeſſion of 
Me. Ratcliff; Rufford; and Pullen, be nought, Kilfd, and 
Burnt : or, at leaſt; that the Sick be Burnt ; and tite 

Well kept and ſecured on the Grounds where they 
ow are, that ſuch of them as Sicken or Dye of this 


Di —ê 
Uuuuuu z II. That 


lemper may be Burne. -- | 


CS), 


Fu. 


II. That the Houſes in which thoſe Sick Cows 


ſtood be Waſhed very clean, and then ſmoaked by the 
burning of Pirch, Tarr: and Wormwood, and be Ker 
chree Months at leaſt before any other Cows are put 
III. That the Fields where thoſe Sick Cows hays 

razed; be kept Two Months before any other Cop 
te ſuffered ro ſtand or Graze thereon. © 
IV. That the Perſons looking after ſuch as are Ill 
ſhou'd have no Communication with thoſe that arc 
well. | 5 „ | ; : 2 | 3 : 2 WIE 190 0 
V. That the ſame Methods be Obſerved if any 0 


humbly ſubmitted, &c. 


Ihe next day their Excellencies conſulted the four 
Gentlemen before-named, and pave them Orders to com: 

ply with the preceeding Propoſals; and to allow Forty Shi 
lings for every Sick Cow which they Burnt, that be- 

longed to Mr. Ratcliff, Rufford, and Pullen; but the free 

"intercourſe which both Maſters and Servants had had 

with each others Cows (before we were appointec) 
7 f 1 


7 » 
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had ſpread t the Contagion ff the Diſcaſe began ſoon 
o Appear iy "ſeveral other Neighbouring . 
The Gent lemęn then ſummoned all the Cow: Keepers 
in the; County, and "acquainted chem with the above: 
un Propo als ro_moſt of which they. readily Com- 
plyed, as being, vi bly their intereſt) and offered them 
2 Shillings | for every Cow which the) Burnr, that 
had not been Sick above twenty. four Hours; but for 
ſuch as had been longer Ill, or were Dead, they wou'd 
allow them only the value of their Skins and Horns. 
Some of the Cow- Keepers appeared not content with 
this: Regulation, and believing that the Difeaſe wou'd 
become general, deſign d to have ſold their Cows at 
ſome diſtant Market; which the Gentlemen having no- 
tice off, appointed ſeveral Butchers to Watch near their 
Graunds, and count, their Numbers every Morning, 
with Orders to follow ſuch as they ſent ro any Market, 
and prevent their being ſold, by telling the people what. 
they were. 

Another great Obſtacle at the firſt was the Cow- 
keepers: not owning the Diſeaſe, till they had loſt ſe- 
veral of their Cows; for {o ſoon as it was known that 
any Man had but one Siek, none wou d buy his Milk; 
and to thoſe who 25 _ Yours 18010 loſs. Was 
conhiderable, 1 


* * 1 : 


» vice abel 4 Ait ad Gade 
encouraged them to hope for a Brief, bur aſſured them. FRM 
that ſuch only.as complyed with theſe Directions, —_— 11 

have any benefit by it. Accordi ingly” they ordered a 1 

daily account to be taken of the Conduct of each Cow- 

keeper, and allowed or diſallowed” their pretenfions to 
this Brief, as well as to the Forty Shillings per Cow, as. 
they complyed or dilregarded theſe Dxections. REY 


n 5 


become viſible; in theſe, the Gall-bladders were larger 


r 
This had a pretty good effect; but here in Expliyy | 
-where every Man 1s at liberty 


| ty to diſpoſe of his Cattle 
as he pleaſes, nothing but making them ſenſible that it 
was each Mans particular intereſt ro comply with tbeſe 
Methods cou'd do; this, tho true in fact, yet the Rea. 
der will readily judge to be vey difficult among ſuch a 
Number ; but the Centleten ſpared no labour to ac. 
compliſh it; for that purpoſe they ſummoned them once 
or twice every Week, urged all that cou d be ſaid to in- 
duce their Complyance, and omitted no warrantablz 
means to fruſtrate their Polly. eee, 
l had Orders from the beginning to aſſiſt thoſe Gen- 
tlemen with my Advice, which 1 did ac moſt of their 
ricter enquiry into the 


Meetings; as alſo to make a ſt 
Diſeaſe by Diſſections, &c. rn TI 
| Accordingly 1 diſcourſed the Con- leeches about the 
Cuſtoms and Diſeaſes that Cows were fubjeR to, and 
conſulted ſuch Books as treated of them; but concerns 
2 Diſeaſe, I cou d gain but ſmall aſſiſtance from 
I then made Diſſections of. ſixteen Cows, in difſe 
rent degrees of Infetion ; and found the Putrefaction 
of their Viſcera to encreaſe, in proportion to the time 
r eee, 

The firſt five that opened, had hearded with thoſe that 
were Ill, and the Symptoms of rhis Diſtemper were juſt 


than uſual, and filled with Bile of a natural Taſte and 
Smell, but of a greener Colour. Their P ancreas's were 
{hrivelled, ſome of the Glands obſtructed and tomy 
fied. Many of the Glands in their Mefenterys were twice 
or thrice their natural bigneſs. Their Lungs were! 
little inflamed, and their Fleſh felt hot. All other parts 
of their Viſcera appeared as in a healthful State. The 


The nent ſix that I opened, had been ill about two 
Days; in them the Livers were blacker than uſual, and 
in two of them, there was ſeyeral Cyſts filled with a 
petriſied Subſtance like Chalk, about the bigneſs of a 
Pea» Their Gall-hladders were twice their uſual big- 
neſs, and filled with Bile of a natural Taſte and Smell, 
but of à greener Colour than the firſt. Their Pancreas's. 
were ſhrivelled, fome of their Glands very large and 
hard, and of a blackiſh Colour. The Glands in their 
Meſenterys were many of them five times their natural 
Bieneſs, and of a blackiſh Colour. Their Lungs were 
inflamed, with ſeveral {mall Cyſts forming. Their In- 
teſtins were full of red and black Spots Their Fleſh: 
was very hot, tho' not altered in Colour. 
The five laſt that I opened, were very near dying; 
in them I found the Liver to be Blackiſh, much Shri- 
velled and Contracted, and in three. of them, there was 
ſeveral Cyſts as big as Nuts or Nutmegs, filled with a. 
Petrified Subſtance like Chalk. Their: Gall-bladders . 
were about three times their uſual bigneſs, and filled; 
with Bile of a natural Taſte and Smell, but of a deep, 
Green Colour. Their Pancreas s were Shrivelled and; 
Contracted,” many of their Glands very large and hard, 
and of a black Colour. The Glands in their Meſenterys - 
were many of them diſtended to eight or ten times 
their natural bigneſs, were very Black, and in the Pelvis 
of moſt of thoſe Glands in two Cows, there was a 
yellow Petre ſaction, of the conſiſtence of a ſandy Stone. 
Their Inteſtines were the Colour ot a Snake, their in- 
ner Coat excotiated by Purging. Their. Lungs were 
much Inflamed, with ſeveral Cyſts containing a yellow - 
Purulent Matter, many of them as big as a Nutmeg... 


Their Fleſh was extream hor, tho very little altered 
it Colou C. 817 | Ty 
ET | have.. 
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have here only give you a general account alcmy 


Difſections, in the three diſſerent Stages of the Diſeaſe; 
for as the difference was but ſmall, and the Diſeaſe 
incurable, it could neither be uſeful nor pleaſant to the 
Reader! to have eack particulat Diſſection at large, tho 
f Have” how the Minutes by me. But the following 
Caſes being very extraordinaty, I could not omit the 
mention of them, vis. In one of them the Bile was Pe 
triſied in its Veſſels, and reſembled a Tree of Cortal, 
but 6f a dark yellew Colour, 'and'brittle Subſtance. _ 
In another there were ſeveral Inflammations on the Li 
ver, ſome as large as a half Crown, cracked round the 
Edges, and appeared ſeparating from the ſound pan, 

like a Peſtilential Carbuncle.: i 1 
kn a Third, the Liquor contained in the Pericardiun 
(for Lubricating the Heart in its Motion) appeared like 
the ſubſidings of Aqua Calcis; and had excoriated, and 
op yellow a Colour to the Whole. Sutface of the 
Heart and Pericardium, as Aqua Caicis edu d poibbly 
„% , owls 7u3T7 3 2106 
ln giving my Opinion of this Diſtemper, I muſt beg 
leave to premiſe, that all Cows have naturally a Pur 
gation by the Anus for ſive or fix Weeks in the Spring, 


11413 


from (as the Cow-keepers term it) the frimneſs of the 


Graſs; during which time they are brisk and lively, their 
Milk becomes thinner, and of a blewiſh Colour, 
ſweeter to the Taſte; 'and in greater Plenty: but the 
Spring preceeding this Diſtemper, was all over Euro? 
ſo dry, that the like has not been known in the Me 
mory of any one living; the conſequence of which v3 
little Graſs, and that ſo dry and void of that frimneſ⸗ 
which it has in other Years, that { could not hear 
one Cow keeper, who had obſerved his Cows to hape 
that Purgation in the ſame degree as uſual ; and ver 
few who had obſerved any at all. They all agreed 


that 


( 379 ) 5 
that their Cows had not given above half ſo much 
Milk that Summer as they did in others; that ſome of 
them were almoſt dry; that the Milk they did give 
was much thicker, and yellower than in other Years. 
I; was obſerved by the whole Town, that very little 
| of the Milk then fold woud Boyl without turning; 
and it is a known Truth, that the weakeſt of the com- 
mon Purges you can give a Cow entirely takes away 
her Milk; from all which Circumſtances, I think it e- 
vident, that the want of that natural Purgation was 
the ſole cauſe of this Diſeaſe ; by producing thoſe Ob- 
ſſructions, which terminated in a Putrifaction and 
made this Diſtemper Contagious n. 
During my daily Converſation at that time with Cow- 
keepers, G c. there occurred many other Circumſtan- 
ces of leſs Moment, to confirm me in this Opinion : 
but as there was no one reaſon to give me the leaſt 
notion of any other Cauſe, 1 ſhall not trouble the Rea- 
der with a uſeleſs detail of them 5 
Cows are likewiſe ſubject to a Purgation (tho in 
aleſs degree) from the ſame quality in the Graſs, about 
the later end of September; which is called the latter 
Feing; and which J believe contributed not a little, 
to the preventing the encreaſe of this Diſtemper ; for 
this Purgation coming ſo ſoon after the Diſeaſe appear- 
ed, it is not unreaſonable to ſuppoſe, that it freed 
uch Cows as were not much injured, from the ill ef. 
ſeds of thoſe Obſtructions, occaſioned by the want of 
their Vernal Evacuations. | 5 
Several Phyſitians attempted the Cure, and made 
many Eſſays for that purpoſe ; but the Diſſections con- 
inced me of the improbabiliry of their ſucceeding, 
VIth which 1 acquainted their Excellencies. However 
ney baving reccived the following Recipe and Dire- 1 
dns from ſome in Holland, ſaid to have been uſed 1 
bY + + + | Ons there 1 


— (88007 
there with good ſucceſs, gave me Orders to make tryyj 
of it: But the effect was anſwerable ro my expectations 


for in very many Inſtances, I was not. ſenfible of th, 
leaſt Benefit. 8 


Herb. Ariſtoloch. Rotunde, 
Veronicæ, aa M. viij 
Palmonarize, On 
Ehſſoph, , — 
S Scordij, aa M. 4 
Rad. Gentiana, 
Angelicæ, 
Petafitidis, Le: | 
Tormentilla, 8 
Carlinz, aa th ſs. 
Bacc. Lauri, 5 
Juniperi, aa 3xij. Miſce fat Pulv. 
See Phil. Tranſact. Ne. 338. in fine. 1 
This Powder is to be given in Water, one Ounce 
at a time, three or four Mornings ſucceſſively; tben 
reſt four Days, and if the Diſeaſe continues, repeat the 
Powders in warm Water, as before. = 
Il think there is no one Method in Practice, but what 
was tryed on this Occaſion, tho I cannot ſay that any 
of them was attended with an appearance of Succels; 
except that of Bleeding plentifully, and giving gre 
quantities of Cooling and Diluting - Liquids. But 9 
this Method, the inſtances of Succeſs were ſo few, thi 
they do not deſerve any further mention. 
Their Excellencies being informed that the ſeeding 
Cows with Diſtillers Grains was a new Cuſtom, 
was the cauſe of this Diſeaſe, gave me Orders to ent 
mine into the Truth of it; but upon enquiry) I found 
to have been the Practice of ſeveral of the Cow-keep® 
above twenty Years, without the leaſt appearan” 


240% | 
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ny inconvenience; and that ſome of thoſe Perſons who 
had ſuffered moſt, had never given any. Nor is there 
any difference between thoſe of Brewers and Diſtillers, 
only that the latter are the dryer. | 
It was likewiſe ſaid, that the want of Water was 
the cauſe of this Diſeaſe, for that the Springs and pla- 
ces where People uſed to Water their Cowes, were 
almoſt every where dry; and that many were obliged 
to ſend them ſeveral Miles for Water. This might pro- 
duce ſome Diſeaſes, but ſuch only as they got by the 
fatigue of being driven ſo far; for Mr. Ratcliff, Mr. Ruf- 
fard and Mr. Pullen, the three Perſons where this Di- 
ſeaſo firſt appeared, had the New River Water running 
| thro' the very Grounds where their Cows conſtantly 
Grazed, and cou d drink at their Pleaſure, and fo had 
molt of the Cow-keepers at Iſlington. ED 
her reports of the 
Diſeaſe, but none that had a ſhew of 


There were at that time ſeveral ot 
cauſe of this 
About the latter end of September, the Diſeaſe in- 
creaſed, and the Numbers brought to be burnt were 
ſo great, that it cou'd not be well executed; therefore 
it was judged proper only to bury them fiſteen or twen- 
ty Page deep: but firſt to make large Inciſions in their 
not Slehy parts, and to cover them with quicklime. 
_ Arthaſame time, having notice that it was a Cuſtom 
vith the Cow-keepers, to ſend their Calves when a 
Week old to Rumford, &c. to be Sold; and apprehend- 
ing by this means that the Contagion might be carried 
into the Country, Irequired all ſuch as had Sick Cows, 
do bring their Calves to be buried; to which they rea- 
ily conſented, and were allowed from Five to Ten Shil- 

lings per Catt— .. Dated 

In the beginning of October, being informed that ſome 

of the Cows in Norfolk, Suffolk, and Hertfordſhire, had 
XXKNXXK 2 got 


„ 
got this Diſeaſe, and apprehending that it wou'd he. 
come general : I gave in the following Report to a Com. 
mittee of Council. tg 555 0 
The Diſtemper among the Cattle encreaſing, and he. 
ginning to appear in ſeveral other Counties, I thought 
it my Duty to acquaint your Lordſhips, with the ha- 
Zard that may attend their not being duely buried. It 
is the Opinion of all Authors in Phyſick that treat of 
Contagious Diſeaſes, as well as of ſeveral of the Phyf. 
tians in Town, that a Putrifaction of ſo many Cos 
as there is reaſon to fear will dye of this Diſtemper, 
may produce ſome Contagious Diſeaſe among Men; 
unleſs they are buried ſo deep that the Infectious g. 
fluvia cannot injure the Air, which I am certain has 
very ſeldom been complyed with, except in the Coun- 
ties of Middleſex, Eſſex, and Surry, the Gentlemen em- 
ployed being capable of acting in thoſe Counties on- 
ly. Ir is affirmed by ſeveral now living, that there 
was. a Mortality among the Cattle, a little before the 
_ laſt great Plague in the Year 1665, which was imputed 
to the want of a due Care in burying them. And your 
Lordſhips may know of what importance it was judg: 
ed by the King of Pruſſia, the States of Holland, and (c- 
veral other Princes and States, by the Care theꝶ too 
to publiſh Decrees and Placarts, commanding them to 
be buried upon pain of Death, or other ſev&e" pena! 
ties; and I humbly conceive it wou d be neceffary, not 
only to bury thoſe which ſhall Dye, but that ſuch as ate 
already Dead may have the ſame Care; as alſo that they 
be buried nine or ten Foot deep at leaſt. Ali which b 
moſt humbly ſubmitted, . | 
Their Lordſhips thought fit to defer all proceeding 
upon this Report, till the Diſtemper becoming mor 
general. ſhou'd make it Neceſſary; but | thank God 
that Neceſſity: never happened, for within three Wo 


or a Month after the giving in of that Report, the fol- 
lowing particulars concurred to put an end to the Di- 
ſeaſe. e | 
The Cows began their latter Purging, which con- 
rributed much to prevent the Diſeaſe from appearing, 
in freſh Places; and the Cow-keepers were convinced 
that the Diſeaſe was incurable. Ziad 
The knowledge of the Diſeaſe was ſpread all over 
England, ſo that none wou'd buy a Cow in the Coun- 
ty; and the. Gentlemen prevented their being kill'd 
in Town, by having the Markets examined daily; and 
ſuch Meat condemned as appeared Suſpicious = 
They now divided their Cows into ſmall Parcels, 
by which they loſt only that in which the Diſeaſe hap- 
pened ; whereas before that Method, when one Cow 
got this Diſeaſe, if ſhe had herded with One, Two, or 
Three Hundred (the Contagion was ſuch) ſcarce one 
did eſcape. Fr Far ne 
Thoſe who had no Sick Cows ayoided all Com- 
munication with ſuch as had. . f 
They likewiſe found that the keeping their Cows 
ſo long when Ill, had been the chief Cauſe of their Loſs; 
they therefore now brought them to be Buried on the 
firſt appearance of the Diſeaſe, before the Contagion 


cou d poſſibly have got to any great height. 


Theſe were the effects of the Cow-keepers dear 


bought Experience; but it was the indefatigable Care 


and Diligence of thoſe four Gentlemen, who gave a dai- 
ly Attendance, both early and late, that ſecured Great 
Britain from that terrible Ravage, which was made 

by this Diſtemper in ſeveral parts of Europe. 
The (cyerity of this Diſeaſe in England did not laſt 
aboye three Months; tho it was not entirely ſuppreſſed 
ll about Chriſimas: But in ſeveral other Countries it 
continued two or three V ears; and I am - 
ured, 
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got this Diſeaſe, and apprehending that it wou'd he. 
come general: I pave in the following Report to a Com- 
_—_— 

The Diſtemper among the Cattle encreaſing, and he. 
ginning to appear in. ſeveral other Counties, I thought 
it my Duty to acquaint your Lordſhips, with the ha. 
Zard that may attend their not being duely buried. It 
is the Opinion of all Authors in Phyſick that treat of 
Contagious Diſcaſes, as well as of ſeveral of the Phyf. 
tians in Town, that a Putrifact ion of ſo many Cops 
as there is reaſon to fear will dye of this Diſtemper, 
may produce ſome Contagious Diſeaſe among Men; 
unleſs they are buried ſo deep that the Infectious . 
fluvia cannot injure the Air, which I am certain has 
very ſeldom been complyed with, except in the Coun- 
ties of Middleſex, Eſſex, and Surry, the Gentlemen em- 
ployed being capable of acting in thoſe Counties on- 
ly. Ir is affirmed by ſeveral now living, that there 
was. a Mortality among the Cattle, a litcle before the 
laſt great Plague in the Year 1665, which was imputed 
to the want of a due Care in burying them. And your 
Lordſhips may know of what importance it was judg: 
ed by the King of Pruſſia, the States of Holland, and ſe- 
veral other Princes and States, by the Care theꝶ too 
to publiſh Decrees and Placarts, commanding them to 
be buried upon pain of Death, or other ſevee pena: 
ties; and I humbly conceive it wou'd be neceffary, not 
only to bury thoſe which ſhall Dye, but that ſuch as art 
already Dead may have the ſame Care; as alſo that they 
be buried nine or ten Foot deep at leaſt. Ali which b 
moſt humbly ſubmitted, . : 

Their Lordſhips thought fit to defer all proceediny 
upon this Report, till the Diſtemper becoming mo 
general. ſhou'd make it Neceſſary; but | thank G00 
that Neceſſity: never happened, for within three Wee 
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or a Month after the giving in of that Report, the fol- 
lowing particulars concurred to put an end to the Di- 


ſeaſe. | 3 1 *, | 
The Cows began their latter Purging, which con- 


in freſh Places; and the Cow-keepers were convinced 
that the Diſcale was incurable. 300 
The knowledge of the Diſeaſe was ſpread all over 


ſuch Meat condemned as appeared Suſpicious. 
They now divided their Cows into ſmall Parcels, 


pened ; whereas before that Method, when one Cow 


did eſcape. by : 


on WHY eh as had, PII 
They likewiſe found that the keeping their Cows 


they therefore now brought them to be Buried on the 
firſt appearance of the Diſeaſe, before the Contagion 
cou d poſſibly have got to any great height. 
Theſe were the effects of the Cow-keepers dear 
bought Experience; but it was the indefatigable Care 
and Diligence of thoſe four Gentlemen, who gave a dai- 
ly Attendance, both early and late, that ſecured Great 
B'itain from that terrible Ravage, which was made 
by this Diſtemper in ſeveral parts of Europe. EAR 
The ſeverity of this Diſeaſe in England did not laſt 
| above three Months; tho it was not entirely ſuppreſſed 
ll about Chriſmas : But in ſeveral other Countries it 


ſured, 


tributed much to prevent the Diſeaſe from appearing, 


| England, ſo that none wou'd buy a Cow in the Coun- 
ny: and the Gentlemen prevented their being kill'd | 
n Town, by having the Markets examined daily; and 


| by which they loſt only that in which the Diſeaſe hap- 


got this Diſeaſe, if ſhe had herded with One, Two, or 
Three Hundred (the Contagion was ſuch) ſcarce one 
| Thoſe who had no Sick Cows avoided all Com- 


ſo long when Til, had been the chief Cauſe of their Loſs; 


continued two or three Years ;. and I am credibly aſ- 


' ſured, that in Holland it now rages with as much yic. 
lence as ever; and that they have loſt in Coyy 
Oxen and Bulls, above Three Hundred Thouſand, 
The Providence of God has fo diſpoſed the matter 
of Animal Bodies, as to render Contagious Diſeaſes ye. 
ry ſeldom infectious to different Species; but Expe 
rience demonſtrates, that Contagions may be commy. 
nicated to the ſame Species, by touching the Woolen, 
Linnen, &c. to which the Infectious Eflavia of the 
Diſeaſed had adhered, tho the two Bodies ſhould be at 
a very great diſtance; and | verily believe that more 
_ Hundreds died from the Infection, which was carried 
by the Intercourſe that the Cow. keepers had with each 
other, than ſingle ones by the original Putrifaction. 
The Nature of Contagious Diſeaſes are but little 
underſtood, and it would neither be agreeable to my 
Deſign, nor uſeful to the Publick, to ſay more of this 
than what was evident: But I have been particularly 
careful, not to omit any thing Material, either for 
deſcribing the Diſeaſe, or maniteſting the Methods that 
were taken for ſuppreſſing it; becauſe it is more than 
probable that the ſame Care wou d be equally faccels 
ſul in any other Specics of Cattle. 5 
The number of Bulls and Cows loſt by this Diſeaſe, 
in the Counties of Middleſex, Eſſex and Surry, wei 
Five Thouſand Four Hundred and Eighteen; and ol 
_ Calves, Four Hundred and Thirty Nine; and the Mo- 
| ney iſſued for them, at Forty or Ten Shillings per Coll 
Cc. was the Royal Bounty of his Majeſty, from bs 
own Civil Liſt: and tho' neither the four Gentlemen 
nor I, made any demand for a Reward, or for Expenc® 
yet it amounted to 67741. 1 . 1 d. But the entire los 
to the Cow-keepers, as delivered in upon Oath, Wi 
24500 J. (excluſive of the 6774 /. 15. 1 d.) tho com 
puted but at Six' Pounds per Cow; which at a Moc 


(5). 
was not more than their Prime Coſt; the dearneſs of 
keeping them near London neceſſitating the Cow keep- - 
ers to buy the very beſt, — 1 9 8 

His Majeſty was further pleaſed, on the Sollicitation 
of the four Gentlemen, to grant a Brief fot the 24500 J. 
but the many talſe Reports that were then induſtriouſ- 
y propagated, to leſſen the value of thoſe poor Mens 
ſoſſes, ſo fruſtrated that Charity, that the entire um 
Collected (the charges of Collecting being firſt paid) 
was but 6278 J. 2.7. 6 d. which ona Dividend, amount- 
ed to Five Shillings and Three Half Pence in the Pound, 
computing. their Loſs as above, at Six Pounds per Cow; 
tho if we conſider their Contracts with Brewers for 
Grains, their Rent of Grounds which lay uſeleſs, Ser- 
vants wages, c. their real I oſs may (by a modeſt Com- 
22 be allowed to be Ten Pounds for every Cow 


IV. 4 Deſcription of the Organ of Hearing in tbe 
Elephant, with the Figures and Situation of tbe 
Oſſicles, Labyrinth and Cochlea in the Ear 
of that large Animal. Communicated to the Roy- 
al Society, by Dr. Patrick Blair, R. S. &. e 


. the Deſcription 1 formerly wrote to the Honourd 
Sir Hans Sloane, Bart. of the Elephant I Diſſected in 

Uundee, Anno 1706. which he was pleaſed ro Commu- 

nicate to the Royal Society, as you have it in Phileſ. Tranſ. 
+226. 227. I treated of the Bony part of the Ear 
of that prodigious Animal a little too ſuperficially ;_ 
— I was unwilling at that time to break up the 
' Fetroſum of the right Ear, which had accidentally 
. been 

5 | 


Cn 
been ſeparated on dividing of the Scull, by which the 


account I then gave of the Linee Semilunares, or LA 
rinth and Cochlea was but Lame. Bur I have choſen ſince 

rather todeſtroy that Bone (however ſeldom ſuch Bones 
are to be met with) than that the Publick ſhould be 
depriv'd of an exact Deſcription of that curious Organe, 
and that I may give a clear Idea of all its Bony parts, f 
ſhall! repeat what I formerly advanc'd upon that Sub. 
je, and add what Improvements | have made upon 
it ſince. . 55 4. my = 5 oy 

Before I proceed, tis fit I obſerve that the 4is Er. 
ternus of this big Creature lyes flat, and not Protube- 
rent as in other Quadrupeds, whoſe Cartilaginous Sub- 
ſtance is capable of divers Motions perform'd by ſe 
veral Muſcles, whereby the inner Ear is preſery d 
from the great violence of the External Air, which up- 
on ſome occaſions might perhaps injure or break the 
thin and delicate Membrane of the Tympanum. lt is 
alſo for this reaſon that the Meal us is further guarded, 
by the Contorſions and oblique Poſition of the Carti- 
lage at the Orifice of the Meatus, which only admits 
of a determinate quantity of Air, ſufficient for the vi 
bration of the Membrana Tympani, by which a diſtin 
ſound is convey'd to the Senſorium commune; whereas 
did the Air admitted exceed its due proportion, no- 
thing but the confus'd Idea of a Sound would follow, 
| ſuch as reſemble the ruſhing of Waters, Cc. or that 
noiſe often obſervd when, by a ſupervenient Cold ot 
the like, obſtructions are generated within the Ear ' 

| ſelf. And in Man, becauſe the Auris externus is all 
flat, not only are theſe turnings and windings obſer 
vable in the Cartilage at the entry, but the feats: ! 
ſelf is likewiſe obliquely Situated, to prevent the V 


ſaid Inconveniencies. But there is no need for we 
a contrivance in the Elephant, whoſe external Orifice 
2 —.— 


the 


( 887 ) Pn 
the Meatus is patulent, open (ſcarfe being guarded by the 
Cartilage) and ſtreight, whoſe length (it reaching from 
the external to the internal Table of the Scull) is ſuffi. 
| cient to prevent the acceſſion of too great a quantity of 
Air to the Tympanum; for in its progreſs moſt of the Co- 
mne Aeris beat againſt one or other of the ſides of the 
Meatus, in ſo much that their force is inhibited, and on- 
ly ſo many as ſuffice to convey the Sound, can reach 
the Tympanum it fel 4 ai a 
The Meatus Auditorius then is a long 
ſireight Tube or Canule ſituated Horizontal- 
ly, and reaching from the outer to the in- 
ner Table of the Scull in Figure not unlike the Barrel 


83 


ditorius. 


of a Piſtol, but ſomewhat Oval, the ſides of whoſe Ca» 


vity are hard and ſolid, about the thickneſs of a Hall. 
penny, from whole outer Part ſeveral of the Lamine be- 


twixt the two Tables of the Scull do ariſe, (Fig. I.) Its 


Cavity is an Inch or + of an Inch Diameter, and length 
9-inches ; being ſomewhat enlarg'd as it arrives at the 
Crena for the Membrana Tympani. (Fig. II.) 
This Crena is two Inches in Circumfe- = 
rence, within which is the Cavitas Tyme 
uni, conliſting of two different Surfaces; 
the one much deeper and Cellulous, the other more 
ſuperficial and Smooth. The firſt runs perpendicular- 
ly down + Inch from the Crena Tympani. Its bottom is 
nriouſly divided into ſeveral Celluls, not unlike a 
Hony Comb, bur irregularly diſpos d. Its Bony Lami- 
ne, by which theſe Cellules are diſtinguiſh'd from each 
other, are thicker at the Top than at the Bottom, they 
being one Line, two Lines, or t © Line diſtant from each 
other, and about < Inch deep. Could I have got it ſo 
well cleans'd as | wiſh'd for, doubtleſs I might have 
obſerv'd their Communication with each other. by means 
of certain Orifices which ſerve to convey what ſuper- 
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Crena and Ca- 
_wvitas Tympani, 


= ( 838 ) 
fluous Moiſture is contain in them, for we may reaſons. 
bly ſuppoſe, as in all other Cavities of the Body, there are 
certain Glands for ſeparating proper Liquors convenient 
for the uſes deſign d; ſo here there ſeems to be a ne- 
ceſſity for ſeparating a certain quantity of Moiſture 
fit to lubrifie the Muſcles of the Oſſicles, and facilitate 
their Motion; as alſo to preſerve the Membrana Thu. 
dani from becoming too dry. This dryneſs of the 
| Membrana Tympani, and the thickneſs of the Liquor 
| ſeparated by theſe Glands, is often the cauſe of a Deaf. 
nels in Human Subjects; eſpecially thoſe that are ad. 
vancd in Age. This cellulous Structure of the Cavity 
Tympani, ſeems to be very proper ſor receiving of the 
{ſuperfluous Humidity ; and thele Communications arc 
_ requiſite for conveying it from one Cellule to another, til 
it is emptyed into the Receptaculum Commune the Aqu: 
duct. whereof hereafter. 5 
Inis firſt or cellulous Cavity is two Inches broad, and 
reaches from the Crena Tympani to the foramen Oval, 
or entry into the Veſtibulum, which is ſhut by the 
Stapes. The ſecond Part of this Cavity is more ſuper- 
ficial (Fig. Il. Ce), in form not unlike a Pear, from a 
narrow beginning becoming broader and more ſupetf- 
_ cial, terminating Semicircularly, ſmooth in the Bottom, 
and having ſeveral incurvated Lines running acrols it 
it reaches much farthec than the Veſtibulum, being one 
Inch five Lines from before to behind, and one Inch 
tranſverſly where broadeſt. What ſuperfluous Mor 
ſture ir contains is diſcharg'd into the fore-named 4. 
quedud. 5 „„ 
Beſide the above: mentioned uſes for theſe two Cr 
vities, viz. to receive and diſcharge the ſupertiuous 
Moiſture; they are alſo moſt beneficial and alliſting 
to the Hearing: for, no ſooner is the external Air my 


dulated, and the Membrays Tymwpani moy'd there 
ee Ein tha 


( 8899) 
than the Sound is conveyed by the Offcl:s to the New 
| ws Anditorias, and the Undulation continued, firſt by 
the Anfraiuofities of the firſt Cavity, and then by the 
Gyrer and incurvated Lines of the ſecond, ſo that we 
may eaſily account fot the acute Senſation of Hearing, 
wherewith El:phantz ate ſaid to be endow'd : For as the 


| Tame ones ate moſt exact in obeying their Maſters 

| commands; ſo the wild Ones are ſoon aware of what 
Taps or Snares are laid to catch them, by the tremu- 

$ lous Motion conyey'd to their Ear from the Cavous 
ns of the Earth, where the P it into which it is expected 
they ſhould fall, is digg d. It is eaſy therefore to ex- 

* WH plain whence the acuteneſs of the Senſation of rhis A- 
: nimal may proceed; for as the Nervus OlfatForins has 
N 2 large Space and Bounds wherein to be diſpers d. viz. 


the two Cavities of the Proboſcis, which are both long 
and large, ſo that fcarce any Columna deris can enter 


' them, but ſome one or another of the Filaments of 
10 the Nervus Olfactorius diſpers d in theſe Cavities muſt 
* WH be coucht, whereby the Idea of ſmelling muſt be con- 
eyed to the Senſorium commune in a more intenſe De- 
0 gree, and the Animal ſoon become ſenſible of what- 
cer approaches that is noxious or nauſeous to it, and 
* thereby is taught how to avoid it; fo this Structure, 


for a quick conveyance and long continuance of the 
| Sound, is a great means both to make the Elephant 
_ receive the Sound and have a deep impreſlion 


. The 499467 is a flat Tube or Pipe, whoſe , „ 
1 0 iß 1 7 (; ted be 3 h ; fore- Ihe Aque- 
CW - ice is fo ſituated betwixt the to . 

d mentioned Cavities, that if ,,, 
l ſuperſſuous Humidity contain'd in them, it muſt needs 
| = be diſcharg'd (at leaſt in this Animal) into the Mouth ; 


for as it is ſituated where the firſt Cavity terminares, 
lo the ſecond, from a broader and more ſuperficial be- 
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© (890) 
ginning muſt needs diſcharge its Moiſture, by its more 
narrow and deeper termination, into this receptacle; allo 
it deſcends directly towards the Mouth, paſſing through 
the Scull below the hole for the Jy. 
 Oftegraphia — gular Vein (mm) betwixt the hole for 
— No. 325. the Carotid Artery, (pp) and that for 
Tab. 3. Fig. 3. the Arteria dure matris (44) whence. 
3 deſcending (un) it is joyn d with itz 
Fleſhy part, which diſcharges it ſelf into the Mouth on 
each ſide, behind the back part of the inner Teeth of 
the upper Jaw- This ſituation of the Aqueduct make; 
it- plainly appear, that its Uſe is to receive the ſuper-. 
fluous Moiſture from the Cavitas Tympani; for beſide 
the Glands above-mentioned, fit for ſeparating ſuch 2 
quantity of Humidity as may lubrifie the Mulcles, and 
Kicilitare both their Motion and that of the Offcles; 
the very Vapours that ariſe in fuch a Cavity as that 
of the Tynpanum in this Animal, muſt at laſt be con 
verted into a Liquor, and that muſt either again be re- 
ceiv'd into the Blood Veſſels, or otherwiſe diſcharg d 
by ſuch a Receptacle as this. Further if there be a 
neceſſity for Glands in the Meatus Anditorius without 
the Tympanum, to ſeparate a certain Liquor, by which 
the acrimonious Particles of the Air are obtunded, and 
hindred from being offenſive to the Nervous Membrane 

of the 7Tympanum, (which muſt be of a molt acute 
Senſation) and for moiſtning ir, by which it the more 
eaſily receives the Vibration of the Air; ſo ſuch Glands 
as theſe ſeem to be moſt requiſite in the Cavitas Tyw 
pani for the Uſes above nam d. And ſince what ſuper: 
abounds of this Moiſture, cannot be diſcharg'd out- 
wardly as that of the Meatus, this Aqueduct ſeems to 
be moſt convenient for that purpoſe. Some are of 
opinion that this Aqueduct is allo aſſiſting to the Hear: 
ing, eſpecially in Men; becauſe it is generally obier\' 
| : d- 
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( 391 ) 
that they who are Deaf, open their Mouths wide, when 
| they are deſirous to hear more diſtinctly: Bur I ſee not 
how that can be, for tho the Cavity of the Bony part 
of the Aqueduct, in moſt-of Animals, is proportional- 
ly large enough; yet its carnous or fleſhy Part lyes 
forthe moſt part ſo flat, and its two ſides are ſo collaps d 
together, that ſcarce any Air can be admitted, ar leaſt. 
fo far as to be ſubſervient to the Hearing, 4 
The Offcles in this as in other Animals 
are three or rather four in number; for 4 
though J did not procure the Os quadra . 
glare of Du Yerney, yet I have good reaſon to believe 
it was there; becauſe there is a conſpicuous Sinus in the 
| extremity both of the Incus and Stapes, where they are 
articulated, ſo big as to contain the Head of an ordi- 
nary Pin; and when I conſider the Angle which muſt 
| have been form d by the articulation of theſe two Bones, 
look upon this ſmall Bone to ſerve for the ſame pu- 
poſes as the Patella in the Knee, and Seſamoide Bones: 
in the Fingers and Toes. Eo e 
The Malleolus is an irregular Bone, and _ _ 
doubtleſs has been endow'd with pretty 2 _ 
large Muſcles, becauſe of the rupoſities,. 8 
protuberances and Sinus obſervable in it. It has 
a protuberant Head (Fig. IV. (1) four Lines broad, 
next to that a Crena or ſemicircular Sinus, (29 
alter which the Bone is rais d, affording a protu- 
derant Margin to an oblong Sinus (3) for receiving 
the head of the Incus, four Lines broad: The oppoſite 
part of this Sinus, or back part of the Bone, is con- 
Jex of an unequal rugous Surface, with a great many 
protuberances and depreſſions, for the Origins and in- 
ſertions of the Muſcles, for the ſpace of five Lines; 
where it forms an Angle, from whence ir becomes Flat 
nd Smcoth, being three Lines broad and Ts, Tr 
eg. 
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( 892 ) 
Lines to another Angle, ( 5.) where the Manubrim 
Malleoli begins, and where it becomes more round: 
from whence it gradually Tapers to the Point, being 
{ix Lines in length. | 
The head of the Incus is four Lines broad, (Fiz. VI 
(r.) below which is the Neck or an oblique Sinus; (2) 
next to that are two Apophyſes, one on each ſide. Theſe 
deſcending obliquely outwards, and becoming fla, 
meet in a Point, (Fig. VII. ( 5.) whence aſcending ob- 
liquely _inward, this Production is join'd to another 
{mall round one, like the Manubrium Malleoli 4 = Lines 
long (6.) This has the fore-mentioned ſmall excayz. 
tion or half round Sinus, ( 7. ) which with the extremity 
of the Stapes, I ſuppoſe to have contain'd the Os qua 
drangulare, or rather Orbiculare, according to the Figure 
of the Sinus. a or dd 
The Stapes differs much in Figure from the Human 
one. From its Concave extremity tis enlarg d on each 
ſide by two ſmall ſlender Productions, not unlike the 
Proceſſes of the Vertebræ of ſome Fiſhes (Fig. VL (22) 
to which is join'd the Bafis, ( 3. ) ſo thin almoſt as the 
Scale of a Fiſh. This was accidentally ſeparated from 
its two Sides, and remain'd in the Foramen Ovale, from 
whence | pull d it with a Pin; Tis Concave towards the 
Stapes, and Convex toward the Veſtibulum. 
The Foramen Ovale lyes ſo hid and obliquely in the 
| ſide of the Cavitas Tympani, that it could not be deli 
neated in its true Dimenſions. Near to it is anothct 
hole Oblong and Sharp at both ends, both which give 
an entry into the Veſtibulum, — Db 
The Veſtilulum is of an irregular Figure, (Fig. X. ( 
tis for the moſt part three Lines from the one ſide 
to the other, and perforated by eight Orifices, 9 
five for the Canals of the Labyrinth, (Fig IX. X ( 4) 
; * 


RE. © —- 
one for the Cochlea, (Fig. X. (5) and two for the 
feueſtræ ( b, c.) 

The Cochlea is a long Cavity conſiſt ing of three Gyres 
or Meanders; ( Fig. XI. (de f) Its Orifice where it pro- 
ceeds from the Veſtibulum is but (mall; but it afterwards 
widens, ſo that the firſt courſe of this Cavity is a third 
part larger than the ſecond (e), and proportionally 
the third is leſs than the other two (7), till it termi- 
natcs in an Orifice ( Z ) ſituated in the Top, for receiv- 
ing a branch of the (oft portion of the Nervus Audi. 
torivs, which accompanics and paſſes along all its Gyres. 
The hardneſs and ſolidity of the Bone (for which 
it may be juſtly called Os Petroſum in this Subject) was 
| ſuch that | could not ſo exactly trace the three Ca- 
nals or Ducts of the Labyrinth, ſo as to give a true l- 
dea of the manner of their ſeveral Turnings. But Fal- 
| [alva's Figures of the Humane Ear directed me fo ex- 
actly, that I ealily found out the ſeveral Orifices, and 
opened them ſo far as to find out their ſituation and 
true Dimenſions, by introducing a Hogs briſtle, then 
cutting it off and ſtretching it out to the Scale. Thus 
after laying open the two Foramina which gave an inlet to 
the Veſtibulum, I ſoon perceiv'd the ſeveral Orifices 
which in ſo large a Subject were pretty conſpicuous. 
| firſt turn d to the one hand and diſcovered the Duct 
of the Cochlea; this I purſued all along the Protube- 
nance, (Fig. III. (d) in doing of which 1 laid wholly 
open the Leſſ-r Duct of the Labyrinth. ( Fig. IX. X. (4) 
Then turning up the other ſide of the. Bone, I trac d 
the ſoft Portion of the Nervus Auditorius divided into 
wo Branches, one whereof was diſtributed into the 
Cechlea, and the other to the Labyrinth. In filing the 
bone a little further, 1 opened a {mall part of the Mid- 
dle Du, and in a ſhort time I diſcoyered the Ductus 

3 Major; 


_ f 
Major; after which I meaſured their ſeveral lengths a, 
is ſaid. - DIY * 
Labyristh. 


The Labyrinth then conſiſts of three Lins 
Semilunares or incurvated Dus, whereof 
the Major lyes in that part of the Proceſſus Perroſis 
which regards the ſeat of the Brain (6) This is 


twenty Lines or one Inch eight Lines long. The Medis 


Ductus, one part whereof regards the Oritice of the Cochlia, 


and the other is common with the Major for the 
ſpace of three Lines ; (e ) this is fifteen Lines or one Inch 
three Lines long: And the Minor which regards the Ca. 


vitas Tympani, has one Orifice which is near to the 


Medins, were it approaches the Cochlea; and the other 
near to the Orifice of the Major. This is one Inch long, 


The ſeventh pair of Nerves called in general the Ne. 


vu Auditorins, enters the Proceſſus Petroſus, and is 


divided into the hard and ſoft Portions, 


K as bs. ces Anti. 1 6ST 
Tab 3 big. III. 28 in other Animals; In this Subject 1 


find one Canule entring the Bone from 
the ſides of the Orifice for the Carotid: 


1 Artery, about three Lines diameter, (e) (V) from thence 


running forward for the ſpace of one Inch four Lines, 


then bending downwards one Inch, till it meets with 


the Oriſice at the Sides of the Meatus Auditorius, by 


which it pierces the Scull, and paſſes outward. This 
Canule, after it is entred the Proctſſas Petroſus for the 
ſpace of eight Lines, communicates with the *Orifice 


which uſually enters the foreſaid Proceſs from the 


| Baſe of the Scull; and both theſe Orifices, after they 
have accompany d one another about five Lines, are 
 feparated, and the ſoft Portion penetrates rhe Bone at 


two places, as is ſaid. 3 

have now endeavoured to give ſuch a Deſcription 
of the Oſſeous or Bony part of the Ear of this ſtupen- 
dious Animal, as I am in hopes may be uſeful for the 
| 4 clearing 


— 


1 | 
gesting up of ſome Phenomene in leſſer Subjects. At 
= we may hereby; obſerve, What a variety of Mecha- 
niſms the great Auther of Nature has thought fit to em 
ploy, in the ſeveral. parts of different Species of Animals. 
Thus both the external Bar of Man, and of the Ele- 
haut lye flat, as being moſt convenient: for if they 
had been Protuberant as in moſt Quadrupeds, how un- 
ſuitable would it have been in Man, who is the moſt 
perlect of all Creatures, not upon the account of his 
Reaſon, alone, but allo 8 be is a Pattern for Beaut7 
ind the Symthetry of his Parts; and how unfgemly 
would it have been in the Elephant, if his external Eat 
had ſtuck out, and been proportional to his other Parts; 
conſidering what an extraordinary aſpect he makes ab 
ready by his Trunk and Tusks? But the Ears in theſe 
wo Subjects differ by the tortuoſity of the Cartilage, 
md oblique Meatus, to prevent the injury of the Air, 
by its immediate acceſs into the inner Ear in Man: 
whereas in the Elephant the external Orifice is fully ex- 
pos d to the Air; hut then the length of the Meatus 
hinders any mare Air than is convenient from arriving 
a the Tympanum. We likewiſe {ce in the Seal and Otter, 
that thoſe two Amphibious Quadrupeds have no exter- 
nal Ear further protuberant than the other Parts of their 
Head; for had it been otherwiſe, theic ſwimming and 
dying would have been much hindred: But its two 
des are ſo collaps'd, that no Water can enter in 
Wen in the Deep, though it can receive ſufficient Air 
When aſhoar. The cellulous Cavity of the Tynpanum 
In the Elephant, may well be compar'd to the {pophy/is 
Maſteides in Man; and the ſecond Cavity of a plain 
urface ſeems to be Analogous to the Cavous Maſtoides 
u Sheep, Cats, Dogs, &c. So that we ſec that whereas 
ther Animals have but one Cavity for aſſiſting 
he Vibrati . MI 1 Win 
* Vibration of the Air, and continuation of the 
22 Soune 


(6) 
Sound in the 7ympanum ; this Animal has two, or 3 
large one with two different Surfaces: The Aquedug 
both by its Figure and Poſition in this Animal doth 
plainly ſhew us the Uſe of it in other Animals, which 


is to receive the ſuperfluous Humours in the 7ympanyn, 
and convey them to be diſcharg d in the Mouth, 


Explication of the FIGURES. 
Epreſents the Bony part| pened, with other parts of 
ef the Meatus Audi-| the inner Ear. 
torius of the Right Ear, | a The ragged part of the 
a The external Orifice of the] Bone from mhence the Os 
| Meatus Auditorius. {| Petroſum was ſeparated 
b 7he Proceſſus Petroſus. b The Proceſſus Petroſus - 
c TheOriffce where the Ner-| pene .. 
vus Auditorius enters. | c The Crena for the Men 
d The Meatus Auditorius. | brana Tympani 
e A part of the Laminæ d The Hony-comb Cavity if 
wich proceed from it on the Tympanum. 
each fide, by which the| e Its inner Cavity of a ſnub 
CTCellules betwixt the iw V 
Tables of the Scull are] f Its Semicircular er wi 
= formid; thoſe ſituated above! lated Line. 
tze Meatus being remov'd.| g The Orifice of the Af. 
f Part of the inner Table] duff, © 


— 


WW 


of the Seull. h The Orifice of the han 
Fig. Il. Portion of the Nerve. 


Repreſents part of the| „„ 
Meatus Auditorius „ Repreſents the lower fe 
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my ( 397 ) - 

_ of the Os Petroſum, as| 3 Two Apophyſes. 

it was ſeparated from above] 4 A long protuberance with 

the Tympanum and other the Sinus for the Os qua- 
parts of the inner Ear. | drangulare at its extre-+ 


2 The ragged Margine of| mity. * 
| Fig. VI. 


the Bone. 1 
bb The apper part of the| 
Cavitas Tympani N en, IO 
ane preſents the Stapes. 

c The Foramen Ovale. I The ſmall —4 of the 
d The Frotuberance in which) Stapes, where it is articn- 
the 1 7 and Coch. lated with the Incus, with 

K. — "bo dint * Sinus at its extremity, 
6 3 rifice of the Har . being the other half of the 

prion of the Nervus fc. Ci, f fl. On 
Citorius. 8 I dtangulare. 
Fig. V. 


Koreſents the Malleolus | 


t 


* 


I22 Two ſmall portions f 
the Stapes, where it is ar- 
hae in ts tree dimenfions.) : ticulated with the Baſis. 
1 The Protwherant Head. |? 20 _—_ ef the Stapes 
: The Semicircular Sinus be. | , Ege viel, Kapes. 
Iwixt it and the Margin |F£u — © pow 
Die Sinus which receives} © 


Fig. vil. 


the head of the Ineus. | . 
4 The angle below the Sinus The Malleolus and Incus. 
for the head of the Incus] join d together, with their 


be angle where the Ma- 

nub ium Malleoli begins. 

6 The Manubrium Malleoli. 
| 2 ifs V. 

Rreſents the Incus. 

| The head of the Incus. 


1% Sinus or nect of the 
laeus. — Of 


lower fide turn d up. 

: The Malleolus. 

2 Its articulation with the 

1} | Incus. 
JJ 

4 The Manubrium Malleoli. 

5 A point of the Incus, 

fran d by the other tro 

Produstijam. 

6 The 


6, The long protabyyance of j 15 


" the neus. 
7 The Sinus in the de! 
ty of its long Produttion. | 


Fig. VIII. 


The Malleolus, Incus and 
Stapes articulated e. 
ther. . 

1 Tbe 1 gcus.. 

a The a” „ 

3 The Stapes where it pute 

th Foramen Ovale. 


Fzg. IX. 


„„. * 


that fide which is toward. 
the paſſage of the Nervus 
Auditorius. 
a The frveextremities cutalf. 


4 e „ The cummon Canale 10 lle 
1 f The Major. 


Anger the upper part „ 6 
_ the Linez Semilunares, or 


— 


In 


* 


Repreſauis the Cochlea and 


; 


Wn together. 
Tie Veſtibulum. 
he Foramen Ovale. 

e Tbe Foramen Oblongum. 
d The Linea Semilunaris 
Minor, which is towards 
the Cavitas Tympani. 


Major and Media. 


The Media 
7. he Cochlea- 


N Nl 


Repreſ, ents the Cochlea. 
The Veſtibulum. 
7. he. third hls or un. 


ing 


b The Linea Semilunaris c The be Orifice. 


Major. 

pw | = Semilunaris Media 
d The Minor. 
„ The common Cainle between 
the Major and Media. 
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d The firſt Gyre or umi 
opened. 

> 'The ſecond turning.” 
The | Orifice at the top 7 
the Cochlea. 5 
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| Found, R. S. S. 
Il. 4 Diſcourſe tending to (hew the Situation of is an- 


By John Conduitt, Eſqz Fellow of the Royal Society. 
ll. 1 Letter of M. V Abbe Conti, R. S. S. to the late 


thod; vith M. Leibnitz his Anſwer thereto. 
Jacobo Jurin, M. D. & R. Societatis Soc. 


V. Nova Ales bodus uni verſalis Curvas Omnes cujuſcun- 
155 que Ordinis Mechanice deſcribendi, ſola datorum Angu- 
Lean & Rectarum ope. Per D. Colin Maclaurin in 
Collegio Novo Abredonenſi Mat heſeos Profeſſore. 
VI. Extract of a Letter of the Reverend Mr. William Rice, 
rol Leber of Caerleon upon Usk, to Charles Williams Eſq; 
3 of i %ig an account of an ancient Roman Inſcription late- 
ly found there. With (ome Conjectures thereon, by the 
' Reverend Dr. John Harris, R. S. S. 


e of * . Ns 171 


Urious Obſervations of the Tranfit of the Body and 
A 1 Shade of Jupiter's fourth Satellite over the Diſque | 
of the Planet. Communicated by the Reverend Mr. James 


cient Carteia, and ſome other Roman Towns near it. 
M. Leibnitz, concerning the diſpute about the Inven- 


tion of the Method of Fluxions, or Differential Me- 


IV. Pars reliqua Diſſertationis De Potentii Cordis. Authore 


Aaaaaaa I. Curia 
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and the intiermoſt near the Weſtern Limb approaching 


E Curious Obſervations of the Franſit of the Boch and 
 Shade,of Jypiters Fourth Satellue oper the Diſqu 
F the Planet. Communicated by the Reverend 
V. James Pound, R. S. S. 


4 — 


＋ 
© 
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Unding by the Tables of Jupiter's Satellites that the 
. 4+—Foant Satellite was to paſs over the Diſque of 
Jupiter the 1 6th of this preſent February, at Night; we 
were very deſirous to obſerve the ſame with the 
Hugenian Teleſcope, having never before, ſince | have 
| hid the Uſe of it, been able, by reaſon of the foul- 
nels and inconſtancy of the Weather, to make any to- 
lerable Obſervation of this kin. 15 
T Ar 6b. thr o a ſhort Tube, we ſaw b all the 4 | "© 
tellites, rhe 3, outermoſt on the Zaſft ſide. of Jupiter, 


do an Eclipſe. The Fourth at that time was about 
half a Semidiameter of Jupiter from the Zaftern Limb. 

Then it proved Cloudy till about 8*, at which time 
(thro the long Glaſs) we could: ſee: only. the ſecond 
and third Satellites, the irſt beipg behind Jupiter in 
the Shadow, and the fourth entred upon the Diſque. 
We ſaw at this time a dark Spot, a little Northwas 
of the great Northern Zone, and near the Faſtens 
Limb, where the Satellite was to enter on the Diſque 
which Spot we took for the Shade of the datellite 
The Clouds then again intercepted our View. til 
8. 5 3. A. T. at which time the firſt Satellite Wi 
lately emerged out of the Shadow, and te Spot i 
vanced 1o far, that we perceived it would arrive at 


the middle of Jupiter, near two Hours ſooner . 


the 


* 


— en — 2 | em —æ—ꝓ— ſ— 
* 


e Shade ought. to have done by ous Computation; 
: nor imaginivg that this dark Spot could be 0% 
thing elles but the Shade, we concluded there had 
deen ſome Error in the Calculation, which, we thought 
to re examine aſterwards. On this preſumption we 
left off obſerving till 90. 35, at which time we were 
ſurprized to ſee a Notch in the Limb of Jupiter, near 

the place where the former Spat entred. This laſt. ap- 
| prarance agreeing well with the time that the Shade 
of the Satellite ought ro have, entred the Diſque, 
ſon made us alter our farmer Opinion, and conje- 
dure that this and not the other Spot was the ſaid 
wund black Spot appeared within the Limb, but in. 
contact with it. At 95. 45, we judged the firſt Spot, 

2nd at 11. 45. the ſecond, to be in the middle of Ju j- 
er. 5 5 x 
S At 11*..50'.. the firſt Spot touched the Limb, being = 1 

within. the Diſque; ſoon after which the Limb in that | } 
pace ſeem d a little protuberant- At 12*. 5. appear- ä 
« the fourth Satellite juſt come our of the Diſque, 2 1 
and touching the Limb in the place where the Pro- FR 


uberancy was. At 12. 5, we. could perceive the Fil 
Meellice ſeparated from, the Limb. At 13*. 56, the Fil 
kcond black Spot, ſtill within the Diſque, juſt touched LY 
he Weſtern Limb; ſoon after which chere appeared a ii 
Notch in this part of the Limb, as it did on the o- = | 
lier at the, coming on. of this Spot. At 14“. 6'. the _ Fi 
Hot was all gone off, and the Limb appeared clear | 
ad entire The firtt Spot; when in the middle of Ju--- b 
Piter, was almoſt as black as the ſecond when near 11 
a, Limb, but ſomewhat leſs and a little more Nor- 1 
1 

At the time that the firſt Spot was in the middle 
vt the Dilque, the three innermoſt Satellites appeared 


r 


Gn 
to the Faſt of Jupiter; the firſt (as aforeſaid ) Ving 
lately emerged out of the Shadow; the ſecond bein 
almoſt at its greateſt diſtance; and the third having 
paſſed the Axis of the Shade about twelve Hours be. 
fore, and appearing at this time about three Diame. 
ters of Jupiter from his Limb. The times that theſg 
| Spots arrived at the middle of the Diſque are agreeable 
to the times found by Calculation, in which the 
fourth Satellite and its Shade ought to have appear 
ed there. From all which tis very plain, that the 
firſt of theſe Spots was the fourth Satellite itſelf, aud 
the ſecond its Shadow, 3 1 
We have ſeen the firſt and ſecond Satellites p- 
pearing not as dark Spots, but as bright ones (ſomewhat 
different from the light of Jupiter) for ſome little 
time after they entred his Diſque, but as they ap 
proached nearer the Middle we loſt fight of them, 
And we have frequently obſerved that the ſame 83. 
tellites appear brighter at ſome times than at others; 
and that when one of. them hath ſhined with its ut- 
moſt Splendour, the Light of another hath been con- 
ſiderably diminiſhed. From whence tis very probable 
at leaſt, not only that the Satellites revolve upon their 
proper Axes, but alſo that ſome parts of their Sur 
faces do very faintly (if at all) reflect the Solar 


Rays to us. 


All which hath for ſome time ſince been obſerved 
and taken notice of by Meſſ. Caſini and Miraldi, à 
may be ſeen in the Memoirs of the Academie Hol, 
fr the Years 1907 and 1714. 
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II. 4 Diſcourſe tending ta ſhew the Situation of the 
ancient Carteia, and ſome other Roman Towns 
near it. By John Conduitt Eſq; Fellow 
of the Royal Society, ly 2 IH Wh: 


A Bout four Engliſh Miles N. V. from Gibraltar, at 
TY the end of the Bay, there are conſiderable Ruins. 
| The place is called at preſent Rocadillo, and conſiſts of 
a few Huts, and a Modern Square Tower, which ap- 
pears to have been raiſed on the Foundation of a much 
greater Pile. The Walls of the old City are very eaſy 
to be traced. They ſeem to have been about two 
Engliſh Miles in Circumference, and were built upon 
the Brow of a riſing Ground. The ſpace within is co- 
vered with Ruins, among which are a great many pie» 
ces of very fine Marble well wrought ; and innumera- 
ble fragments of Veſſels of that kind of red Earthen 
Ware, which Ambroſio Morales in the firſt Chapter of 
his Diſcurſo de las antiguedades de las ciudades de Ef- 
panna, lays down for a certain mark of a Roman City, 
and takes to have been a Compoſition of the Clay of 
Saguntum, often mentioned among the Romans. 


+ Fila Saguntino pocula malo luto. Mar. Lib. VIII. Ep. 6. 
Sume Saguntino pocula ficta Into, Lib. XIV. Ep. 108. 
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There are remains of a rude Semicircular Building, 
raiſed on Arches, which deſcends gradually into an 
Area, and ſeems to have been a kind of Theatre. I 
brought away with me a Marble Pedeſtal of a Statue, 
dug up near to the Square Tower. The Marks where 
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ters finely cut VARIA MAR CE. it was given 


mention. I have a conſiderable number of Medals, 


bave a Caput turritum with CARTE IA in very le. 
gible Characters. The Reverſe is generally a Fijh, x 
Neptune, or a Rudder. Towards the Weſt there is an 


thence for Ceata. Along the fide of the River there 


of an Ancient Key. At a ſmall diſtance to the Eaſt, 
upon an Eminence, there are conſiderable ruins of a 
Square Caſtle, which appears to have been an ancient 


( 904) 3 
the Feet and the extremities of the Drapery. were {af 
ened to it, ate ſtill to be 'feen, and the following Let. 


me by the owner of the Ground, who (aid he had read 
upon it formerly three other Letters LL A ſtnce bro. 
ken off There are othet Inſcriptions, but fo Defaced 
and ill Cut, that they do not doſerve a particular 


that' were found among theſe Ruins; moſt of them 


eaſy Deſcent to the River Guadarranque, Which takes its 
Source at Caſtellar, about four Leagues in the Coun: 
try, and is very deep at Rocadillo. There is a Bar 
where the River falls into the Bay ; but it does not 
hinder the entrance of Veſſels of 15 Tun, to load 
Charcoal and other neceſlarie-, that are Shipt off from 


is ſtill. a great deal of Stone Work and viſible remains 


Building of very great Strength The Country People 
now call it Ca//il/on, but the Corrigidor of that Diltrid 
told me he remember'd it called Zorre Cartagena. The 
Situation agrees exactly with the I ower of that Name, 
mentioned in the 274th and 316:4- Chapters of the 
Chronicle of Alphonſo XI of ( afils, A Book of great 
Authority among. the Spunia d, who are generally of 
Opinion that it was formed upon the Memoirs of 
Fernanuo Nunnez d. Valladolid, a Favourite and Mini- 
Ker of that King, tho it goes under the name of 2 
noeher; Perion.. Dn po 1 


„J 
All the Spaniards who live about the Ruins I have 
been deſcribing, lay. they are the reraains of a City of 
the Gentiles called Cartago. The corruption of Carteia 
into a name ſo much more talked of, might eaſily hap- 
pen, in an Oral Tradition of ſo many Years; and 1 
cannot help thinking that, where other Circumſtances 
concur, an account deliver'd down from Father to Son 
is an evidence not to be lighted, in matters of ſo 
eee, 2 3p RE 
Frequent mention is made of Carteia by the Ancient 
Geographers and Hiſtorians. I build ſo much on two 
\ Paſſages of Livy, that I am obliged to inſert them at 
length. The firſt is Lib. XXVII. C. 30. ( Livy does 
not mention from what Port Lælius failed for Carteia, 
but by what goes before, it ſeems to have been from 
Cartagena, at that time Scipio's Head Quarters) Lælius 
interim, freto in Oceanum evectus, ad Carteiam claſſe ac- 
cefit. (Urbs ea in ora Oceani ſita eſt, ubi primam è fauci- 
bus anguſtis panditur mare) Gades fine certamine prodi. 
tione recipiendi (ultro, qui eam rem pellicerentur, in caſtra 
Romana pervemientibus) ſpes, ficut antea dictum eſt fue- 


omnes Mago Adherbali Prætori Carthaginem de vehendos 
fadit. Adherbal, Conjuratis in quinqueremem impoſitis, 


eto triremibus modico intervallo ſequitur. Jam fretum 
mi, e port Carteiæ, ſequentibus ſeptem triremibus, eve- 
ui credens deprebenſam rapido in freto, in adverjum æſt um 
ec iprocari non poſſe. Pœnus, in re {ubiia parumper in- 
eus, trepidavit utrum quinqueremem ſcqueretur, an in 
Hand: ug næ ademit : jam enim ſub ictu teli erant, &. 


maique inſtabant hoſes. Aſtus quoque arbitrium moderan- 


B b bb bb b 2 | a: 


rat, Sed patefatta immatura proditio eſt, co mprehenſoſque * 


premiſſaque ed, quia tardior quam triremis erat, ipſe cum 
intrabat quinqueremis, cum Lælius & ipſe in quinquere= 


Fus, in Adherbalem ac triremes invehitar ; quinqueremm 


huſtes reſtra converteret. Ipſa cunctatio facultatem detre- 


di naves ademerat ; neque erat navali pugne fimilis, 


c 


bi nihil voluntarium, nibil artis aut confilis eſſet. Une 


„ 


nn 


? 1 
1. 
1. 
. 
0 
5 
1 
0 
i 
* 
y 
; 
1 
: 


 agro aſſignato. Latinam 
rumque appellari. 


r — 
quippe 


natura freti eftuſque totius certaminis potens, ſuis, alienj; 


 navibus, nequicquam remigio in contrarium tendentes inve. 


hebat ; ut fugientem videres retro vortice intortam victri. 
clbas illatam, & ſequentem, fi in contrarium tractum inci 


diiſſet maris, fugiemtis modo ſeſe avertentem. Jam in 11 
pugna hec, cum infeſto roſtro peteret hoſtium navem, obli 


qua ipſa ictum alterius roſtri accipiebat: illa, cum tranſver. 
ſa objiceretur hoſti, repente intorta in proram circumagt. 
batur. ODT . be 

The other Paſſage is Lib. XLIII. C. 3. Et alia nevi 
generis hominum legatio ex Hiſpania venit: Ex militibu 
Romanis & ex Hiſpanis mulieribus, cum quibus conny 
bium non eſſet, natos ſe memorantes, ſupra quatuor millia 
hominum, orabant ut fibi oppidum in quo habitarent dare 
tur. Senatus decrevit, uti nemina ſua apud L. Canuleium 
profiterentur, eorumque ſiquos manumiſaſſet, eos Carteiam 
ad Oceanum deduci placere Qui Carteienſium domi mi 


eam coloniam fuiſſe, Libertino. 


nere vellent, poteſtatem fore uti numero colonorum efſent, 


The beſt Spaniſp Authors, and Ortelius and Cellariu 


/ truſting to them, take this Carteia of Livy to be diffe-. 
rent from that which was the next to Calpe, and place 


* 


it generally about Conil. Rodrigo Caro in his Convent: 
Furidico de Sevilla C. 24. applies the Carteia in the XIII 
Book of Livy to Rocadillo, and in Cap. 74. to Cur 
zaia near Lepe. It is ſurprizing he takes no notice of 
the Paſſage in the XXVIII Book, For the particular 
mention of ad Oceanum, and Urbs ea in ord Octani fita th, 


_ implies they both relate to the ſame place; perhaps i 


was becauſe he could not reconcile it with his Carta 
near Lepe. Cellarius makes Bæſippo this Carteia of Li. 
I. 2. c. , Befippo, que videtur Carteia Livii fe 

r Joy 


whence Aaherbal fet out for Carthage, and is a 
way up the Country, on the fide of a River, and nor 
| in ora Oceani. Neither can Conil be ſaid properly to be 
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fretum & colummas pofita. Aliam pro Livio Carteiam non 
invenio 5 tho in all the ancient Geographers Beſfippo is 
mentioned by it ſelf as a diſtant Town. I am fo far 
from ſeeing any neceſſity of erecting a new Carteia 
in the Ocean for theſe Paſſages in Livy, that I take 


that in Lib. XX'VTII. to be rather a proof that the City 
there mentioned; ſtood at Rocadillo. It certainly agrees 
much better with that Situation than with Conil or 


Cartaia near Lepe. It is not to be reconciled with the 


latter, becauſe that lies North Weſt of Cadiz, from 
good 


Situated Ubi primum e faucibus anguſtis panditar mare; for. 
the Sea widens conſiderably before it reaches the Capes 


Spartel and Trafalgar, and becomes an Ocean where 
that Town ſtands. It is obſervable that Mela applies 


words of the ſame import with thoſe of. Livy to the 


| Sea between Calpe and Abila. Barbeſal; Aperit deinde 


anguſtiſimum pelagus. There is no Harbour at Conil, 
or any other place between Cape Trafalgar and Cadiz. 


If the Carthaginian Quinqueremis had only been going 
into ( intrabat ) the Mouth of the Streights between 
Capes Spartel and Trafalgar, Leligs could not have be- 


lieved it fatis deprehenſam rapide in freto, in adverſum &. 
ſfum reciprocari non peſſe, for there is no ſuch ſtrong 


Current there; and the action between him and Ad. 


berbal's Triremes, which were at ſome diſtance behind 


the Quinqueremis, muſt have happened Weſtward of thoſe 
Capes; which is inconſiſtent with the deſcription Liuß 
gives of it; becauſe in that part of the Ocean there 


ate none of thoſe Eddies, that appear to have had io 
particular an effect on both the Fleets, during the En- 
gagement, and are peculjar to the Middle of the Gut. 
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This general miſtake ſeems to have been occaſioned 
by giving too eaſily into the opinion, that Livy un. 
detitood by the Hetum all the Sea between the Capes 
Spartel and Trafalgar, and the Rock of Gibraltar and 
Apes-Hill; when it is more probable that he termed 
ſtrictly ſo only the narroweſt Part, which was peneral. 
ly reckoned to be between the two latter: Mela. Froximy 
Africe & Europe littora montes efficiunt Calpe & Abila. 
Pliny takes Mellaria to be neareſt to Africk, and there. 
fore places there the Fretum ex Atlantico mari Lib. 3. 
which is an argument his Fretam was not the fame 
with our Stteights, and that he carried the Atlantick 
Ocean much farther Eaſt than the Capes Spartel and Tre. 
falgar. 3 w' i!! 
Other Authors ſeem to make the Pillars of Hercules 
the Boundary of the Mediterranean and the Ocean. 
Marcianus Heracleotes. Enmauyu meas N Tis Bale. 
 Tomuvias 70 wep©s v Tapnngy wap ing mers mas TAGE> 
05 ws meek TOs Hex N, mplugy Tuyyars(gs, Y mw 
b ns @ Thy go, rr bg Toy Quexyoy. Hic finm 
habet Hiſpanie Betice pars contingens utraqu: maria que 
circa fretum Herculeum, tam mare noſt rum quam mare ex- 
terins, h. e. Oceanum. Tis ptr Bal xd T0 mA&go fl 
i N 22 K πταοο, Hex AC, 87 b . 
 Awv, weeps & m ay Tor hengy Near, Batice qui- 
dem pars maxima pretenditur noſtro mari, Hercules intra 
columnas, pars vero quedam occidentali Oceano. 
Pohbius I. III. Kanemy 8 T0 per og, Thy , i‘ 
e tws HęegxNe,d gn, IBngtoa' +0 d ade 650 
QC pear mepounpevoptyny wouny A 010140M%) I 
£ya, dt T0 MWE οοννẽ i xgmTmvigy D, porrigi Ll 
ſecundum mare noſi rum portio ad columnas uſque Herculs 
Iberia nominatur ; one ſecundum mare externum quod G 
mag num appellatur, communer Gbellationem nondum invi 
Alt, quia non din eſt cum fuit explorata. 


Appia 


= (pop) 5 
Appian L. Il. "Eppua» a TR A ais Hearts 
1% Guei I r. Trajeds ad Columnas Herculis 
Oceano. Ts 131 g 4 33 
Flora Lib. IV. C. 2. In ipſo oſtio Occani Varus Didiuſ- 
que Iasi conflixere ; ſed acrius fuit cum ipſo mari, quam 
inter ſe navibus bellum: Siquidem velut furorem civium 
caſt izaret Oceanus, .utramque claſſem naufragio cecidit. 
(Quinam ille horror, cum codam tempore fluctus, procelle, 
viri. naves, armamenta confligerent ?- Adde ſiiũs ipfigs for- 
nidinem, vergentia in unum hinc Hiſpaniæ inde Mauri- 
taniæ littora: Mare & inteſtinum & externum, imminen- 
teſque Herculis ſpeculas; cum omnia undique ſimul prælio 
G tempeſtate ſævirent. Here the Pillars of Hercules ate 

made the very Mouth of the Ocean. If you uaderſtand 

the Fretum of Livy in this Senſe, and reckon it to ſig- 
niky only the Sea between Calbe and Abila, and the 
Ocean to begin from thence ¶ H eſt ward, the Paſſage in 
the 28th Book is an accurate deſcription of Rocadillo. 
Lzlius interim freto-in Octanum evectus ad Carteiam claſſe 
ccceſit. Urbs ea in ord Oceani fita eſt, ubi primum è fau- 
cibus anguſtis panditur mare. And allowing Lelias to ſet 

out againſt Aaberbal from thence, every circumſtance 

mentioned by Livy is ſo eaſy to be accounted for, that 
it is needleſs to make Application. A Paſlage in Uio- 

Caſius Lib, XLIII. induces me to believe the Veſſels an- 
chored in the Guadarranque, and that that River. and 
not the Bay. was properly Portus Carteiæ "QuapO. & aw 
2 J Oldie wer Kerl eravxenthMn, C. 69 un Deg (TN 
| PuJay ss T1 We ay Wwens © TO coug $ AiuerO d 
aeg. dM @eganeSeAncea. E 024 u 0 0 To | 
Nog wy che. WoWep We pun inmunxalgy, mir ay T0 
ab amAwaixes. Varus vero Didio apud Crantiam 
mvalt prelio ſuperatus in terram evaſit, conjettiſqu? in 
introit um portits anchoris, ita ut una ab alia: teneretur, cum 
A eas, tanqaam ad ſeptum quoddam, prime: inſequentium 
| | naves 
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naves offendiſſent, periculum totius claſis amittendæ decling. 
vit. This cannot be underſtood of the Bay, becauſe 
that is three Leagues over at the narroweſt part, and 
much too deep for a work of ſuch a Nature, which 
might eaſily have been effected upon the Bar of the Ri. 
ver Guadarranque. A 
There is no room to doubt of the emendation Lu 
Nunnes, in his Hiſpanica, has made here of Kap, for 
Keav ve; for no ancient Author mentions any other 
Town or Harbour thereabouts of a name like that; 
and Carteia was the place which held out the longeſt 
for the younger Pompey, and where he kept his Fleets. 
Florus in the Paſſage I have already quoted, relating 
the ſame Action between Didins and Varus, repreſents 
in very lively Colours, the very Scene near Rocadill. 
Adde fitus ipfius formidinem, vergentia in unum hinc Hiſ- 
paniæ inde Manritanie littora; mare inteſtinum © exten 
num, imminenteſque Herculis ſpeculas &c. 3 
_ Hirtins, in the latter part of his Book de bello Hil: 
panico, ſays Cn. Pompeius ad navale prefidium parte alteri 
contendit Carteiam, quod Oppidum abeſt à Corduba mili: 
paſſuum CLXX. which diſtance, as well as the circum- 
ſtance of navale præſidium, agrees with the Situation of 
Recadillo The ancient Geographers place Carteia next 
to Calpe Weſtward. Pomponius Mela, after having given 
us a perfet Picture of Calpe, and deſcribed thoſe l- 
ſting Marks, in which ſo many Centuries have made 
no alteration, ſays Sinus ultra eſt, in eoque Carttis. 
Strabo L. Il, "Eyanu%% 31 pO 251 mf Ig N Kam. 
Kc. Ses auto Karm mAis i& mTTTLERNgvTD E 
_ c. C mRAaia, au N mT av ν,œ TY '[Bngpr. 
Exit de @ "HeaxaAtuc xkoua Myvoay du, wy i C 
T. gens os nor C Hearxacaay ove al ec T0 . N20), 
Seixvucduy Te pea WISO © ve INK Ibi mons Hil 
panorum eff Calpe, &c. & ad XL inde Stadia Urbs Calpe 
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lala & memorabilis, olim Statio nevibus Hiſpanorum- 
Hac ab Hercule quidam conditam aiunt, inter quos .eft 
Timoſthenes, 4 cam anti quits Heracleam fuiſſe appella- 
tum refert, oftendique adbuc magnum murorum circuitum 
& Navalia. Caſaubon, in his Notes on this Paſſage is of 
Opinion it ſhould be Kapmic . Legenanm cenſes 
lagmia mihi, nam tam ur bem bic. intelligi res ipſa docet ; 
Ger eo colligi pateſt, quod toties eam infra nominang 
ahl tamen de eus fit alibi dixiſſe reperitur. At Calpen 
Urbem nemini Veterum we nominatam quidem reperio. . 
 Marciams Heracleotes makes Carteia 50 Stadia from 
che. Either of theſe Diſtances agrees with Rocadillo, 
according to the part of the Rock from which they rec» 
kon; for it is above ſix Miles from Europa Point to 
| Bchart in his Geographia Sacra Lib. I. Cap. 34. 
ſirengthens Caſaubons Opinion. Nec fruſtra Heraclea 
Carteiæ fuiſſe vetus nomen, tanquam ab Hercule condjtore. 
Herculem enim ſuum Phanices Miazapyor appellabant. 
Philo Biblius ex Sanchoniathone apud Euſebium L. I. 
Preparat. a Anpapirn yremy Minxaples 6 N Heard- 
Ex Demarunte autem natus eſt Melcarthus qui & Her- 
aules. Med autem eff AMP 19D Melech Kartha. 
Rex Urbis, i. e. Tyti. Idem Græcis Melicertes five Pa- 
lemon Maris Deus, quem Cadmi nepotem eſſe fingunt. 
Hinc Heſychius 7#rſus Mare Tor Heaxaia Aαãʒ/uον˙ν 
Omnino igitur ex Melcartho, vel. d 17D Melech 
Kartha. Urbs quam ad Calpen condidit Hercules Phanie 
cius, primo Melcartheia vocata eff, Melech Karthiia, 
quit Hear dixeris; deinde per Aphæreſin Cartheia vel 
Catteia, Apud Hebræos frequens eff htc Apherefis in 
nominibus locorum compoſitis. Tale Sittim pro Abel Sit- 
tim, Salem pro Jeruſalem, ke. 3 
1 have ſome Medals that were dug up at Rocadillo, 
Vith the Head and Club of Hercules upon them ; 
_Tcccccc which 


— 5 — — — — * 
— . I * ww 5 ur N by 
—— UP ·ðV¹⁴ß5 A —— 

— — == — —  - — - — — 


| 


\ 
I 
= | 
'F 
| [| 
1 


r = Morn — „ 
Ie 


near the Shoar of the Eaſt Sea, at a ſmall diſtance 


fions, in the ſecond Book and ſecond Chapter of his 
Antiguedades de Eſpanna, accounts for the Addition of 


Pulcher, Formoſus, and was affixed to the Name of this 
rioned in the 21// Chapter and 344 Verſe of Joſhu. 
| the Cities on this Coaſt, and probably Carteia was 


a rich Country. Its height gave it ſtrength and a very 


his Notes on the third Book of Strabo, for then it 
Comment on that part of the Itinerary, at fgnijicet un 


1 pen deflecti; becauſe Calpe ſtands at the end of a nat 


n 
which ſeem in ſome meaſure, to ſupport that 


Man's Aſſertion. Upon the Reverſe are Tunny kühe 
which according to Strabe and Pliny abounded forme. 
ly near Carteia, and are ſtill taken in great quantities 


from Rocadillo. n ee e 
Bernardo Aldrete an Author of ſuch Weight, chat 
Bochart does not diſdain to copy him on ſeveral occa. 


eia to Cartha; which in the Syriack and Chaldean ſignifes 


City to diſtinguiſh it from the Cartha in Syria, men. 


Buy all accounts, the Phenicians founded moſt of 


one of their earlieſt Settlements; for it lies very near 
Africk, in a moſt inviting Situation, having on one 
fide a Bay, and on the other a River, which waters 


beautiful Proſpect; circumſtances which ſeem to juſtife 
Aldretes interpretation of the latter part of its name. 

In the Itinerary of Antoninus, it is Calpe - Carteiim, 
not tanquam due urbes diverſe, as Caſaubon intimates in 


would be Calpen Carteiam; nor, according to Suritis 
rect iter ex Suel Carteiam deduci, ſed paululum ad Car 


row neck of Land, which projects to the Sout hward 1 
great way from the reſt of the Continent; and conſe 
quently is quite out of the Road from Sel to any 0 
ther place Weſtward of it; probably Calpe - Carteis x 
for Carteia ad Calpen, to diſtinguiſh it from the other 
Curteia in Celtiberia, mentioned in the 21% Book - 


—— —— — 2 "a. 
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50 Chapter of Livy: fort as Caro obſerves, there is no 
neceſſity for the alteration $gonivs has made in that 
pallage of Althea for Carteia, from the Text of Poly- 
hu; becauſe Livy never mentions the other Carteis 
without adding ad Oceanum, Urbs ex in ora Oceani ſita eſt; 
which diſtinction were needleſs, had there been only one 
City of that Name. Stabo in his third Book mentions 
a City called Kapmaias, and places it near Saguntum, 
which is agreable to the Situation given this Carteia 


* 


I am very much ſurptized that Mariana, and ſeveral: 
others, ſhould take the preſent Gibraltar to have been the 
ancient Heraclea; when neither Pliny, who reſided ſd 
long in thoſe Parts, Mels who was born there, nor any 
ancient Geographer or Hiſtotrian that I have met with; 
makes the leaſt mention of ſueh a City thereabouts, ek 
cept Strabo; and he places it 40 Stadia from Calpe, at 
the Foot of which Gibraltar is ſituated. The Spaniſh 
Hiſtorians give good ground to believe there was no 
Town upon that Mountain till the Moors invaded Spain 
under Tariff, who gave it the name it has retained ever 
ſince. I ſhall not enter into the detail of the reaſons 
of thoſe Authors who place Carteia at Tarifa or Alge- 
22574: the true one ſeems to have been their not know- 
ing any other place which agreed better with the old 
accounts of Carteia, or where the ruins of a City, 
which made fo great a Figure, could be buried; 
the common practice of Authors who deſcribe pla- 
ces they have not ſeen. This appears to have been 
the caſe of moſt of thoſe, eſpecially Mariana; who, 
had he been in theſe Parts, would not have been 
guilty of the overſight he has committed Lib. XVI. C. 9. 
Vhere he places two Bays in the Srreights, one at Gi- 
braltar, and the other at Tarifa; which error he was 
probably led into (as it often happens) by another. 
| Ccccccc 2 For, 
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tient Caritis and finding that City placed in a Bay by 
Mela, he concluded there muſt. be one at Tariſa, which 
is an open Road, and ſo. much expeſed. that in the 
leaſt bad Weather, the ſmalleſt Veſſels muſt be haul's. 
aſhore. Which Circumſtance alone is a- ſufficient prog 
of its not being Certeia, by all accounts, a: famous, 
Tho there are very great Ruins at Algezeirs, they 
are not ſuch as give any room to believe they are the 
remains of a Roman City. For neither pieces of Marble, 
nor Inſetiptions are found there, nor any Roman Coins, 
The Circumſtance of Varus his ſhutting up the Mouth 
af the Harbour of Carteia, and the diſtance of 40 or 
40 Stadia from Calpe, are not applicable, either to 7 
riſa or Algexeira; and if one of thoſe Towns was Cir 
teia, to what City belong thoſe Ruins I have been de · 
ſcribiog > ſince all the ancient Geographers make C- 
teis not only the neareſt Town to Calpe, but the only 
one in that Bay. There is better ground to believe 
Tarifa ſtands on the Ruins of an other Town, as | ſhall 
endeayour to ſhew- preſently. —@ 

But before | proceed to-a.Deſeription of the Coaſt, 
it may not be improper. to mention ſome Ruins | (as 
1 5 at Ximens; an inland Town, about five. Leagues North 
=_ from Gibraltar; ſituated on a Recky Hill, at the bot 
| 1 tom of which to the Eaftward is a very. plentiful Coun: 
try, waſhed by the Joſgarganta, a-ſmall Branch. of the 
Rivge G#4adiaro.. On the. top of the Hill is the old 
Town, which by the Arches and Vauits, appear 
to have been built by the Moors. On, the right hand | 

Corner of the ſecond Gate of it, there is a courſe Stone 
with Mouldings on the Edges, which has the follow 
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'L CORNELIVS AAk R 
NIVS RVS TICVS 
N EPOS EX TEST A 
NMENTO POSVIT 
- © NONIS MARTIIS 
SEX. QVINTILI1O- CON: 
© DIANO SEX. QVIN. 
1655 TILIO MAXIMO COSS. 


 Radrigo Caro in his Convents Furidico 4: Sevilla C. 1 . 
fays he 1 the beginning of this Inſcription in Bejer 
i la miel; but when I was in that Town, I was inform-- 
ed by a very, intelligent Perſon, that there is no Ro- | 
na Inſcription in any part of it. The Author of c. 
ux el Emporio del Orbe, when he inſerts this inſcrip-: 
tion, makes it SEXOVINTILIO CONDII MIG; 
But the Daſh of the Q is very plain, and the other . 
word ſcems rather CON D IAN O. The Lati Faſtt : 
in A. U. C. 903. place Conſuls : 


' SEX. QUINTILIUS GORDIANVS: 
SEX. QUINTILIUS MAXIM Us. 


but the very learned Dr. Bently has obſerved to me 
that the Greek Faſti and Dio call him Keudiarbs, which 
reading is confirmed by this Inſeription. 
| have brought with me from this Town a picce of: 
Marble with. = following Words upon it. 


AV.CTINVS CLEMEN. 
1 | 25181 
ET SVIS BRITTA 
MATER AN * 
H. S. E. SIT T. T. LEVIS. 


1 1 ſaw x 


( 


I faw another on the Wall of the great Church 
- which ſeems to have been the Baſe ved a Starue ; the 
Inſcription is as follows. 


RESPVBLICA OBEN 
51S E. LO  DATO 
DE DI. . VIT CVRAT 
LIBE. OR H..REN 
NIORVSTICO H. M. 
SINILO RESTITVTO 

"F- VIX 


"The manner in which * Moors have placed bel 
Inſcriptions plainly ſhews the little value they ſet upon 
them, and there is ſo great a plenty of Stone on the 
Rock where Timena ſtands, that it is not to be thought 
they would fetch them for ſuch an uſe, from any di 
ſtant place; which induces me to belicve a Roman 
Town formerly ſtood there called O BA. 
1 do not fo any Town of that name in the ancient 
Authors. Strabo L. III. mentions Trog Mairosge x A 
elt, u hich may poſſibly comprehend Oba. The Gee 
graphia Nabienfis, in the fourth Clima, -makes a Town 
called Rotban, the firſt Station from Algezeira to Sevilk, 
which perhaps may have been this Oba; for it is about 
a Days journey from Algezeira, and in the direct Road 
from thence to Seville. 
Mariana places Lib. III. C. 2. the Cave where Craſ 
bid himſelf, near Ximena; the Marks of it, given by 
Plutarch, are common to moſt others. I went three 
Leagues i in ſearch of it; but the Country People having 
a notion that there is a Treaſure in it, Pr not being 
to be perſuaded that I would take ſo much Pains ot 
of pure Curioſity, would-not ſhew me the Way, tho 
they acknowledged there were ſeveral ſuch Cases 


thercabours. cannot help taking notice of one . 
0 


* 


(917) 
odd tho! trifling circumflance. The name of the 
petſon Who owns the Land where thoſe Caves are, is 
Pichieco, Which is very near the ſame with that of the 
Spaniard, who is ſaid by Platarch to have entertained - 
Craſſus ſo courteouſly, Ilæι,1, . Flirtius in the begin- 
ning of his Book de bello Hiſpanico mentions a Spaniard 
of Note, in provincia Eetica, called Patiecus. Qnibus 
prafecit hominem ejus provincie notum & non parum 
ſcientem, L. Julium Patizcam, which was probably the 
Roman Name; and therefore | am ſurprized the Latin + 
Tranſlator of Platarch makes it Pacianus, Ve. 
- Moſt of the antient Geographers deſcribe the Coaſt 
Weſtward of Carteia in the following manner. Julia 
Traducta, Mellaria, Bælo fluvins & oppidum, Portus Bæſippo, 
Promontorium Junonis, &c. The Itinerary of Antoninus, 
makes no mention of Julia Traducta, and Pliny places it on 
the African Coaſt, which Hardonin endeavours to account 
for Pag. 227. in his Nammi Illuſtrati. Strabo calls it Fu- 
lam Joꝛam, Which as Bochart obſerves Lib. I. C 24. fig- 
niftes the ſame in the Phenician Language as Traductam 
in the Latin. Prolomy calls it Tranſducta. He places 
Barbeſula between that and Carteia. But all the other 
old Geographers. put both the Town and River ol 
that Name Eaſtward of Calpe. I ſaw ſome Ruins on 
the Faſt ſide of the River Guadiaro, four Leagues Faſt 
of Gibraltar; which I take to be the remains of tze 10 
ancient Barbeſula. For I find in the Cadiz Emporio de! = 
Orze, mention made of two pieces of Marble, brought 1 
rom thence to Gibraltar; on one of which was MM IH! 
BARBESVLANI. I was credibly informed they 
Were uled for the Fountain on the Parade. The Letters +. 
probably were either {awed off, or turned inwards ; for 
icy do not appear. This Barbeſula is probably the 


Sarbariens placed in the [tincrary X. M. P. Eaſ from 
Carteia, 25 
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Pomponius Mela, who was born in thoſe Parts, and 
therefore is moſt to be depended-on, gives the follow. 
ing account of the Coaſt, according to the Edition of 

| Gronovius. Sinus ultra eft, in ecque Catteia, ut quidey 

. putant, aliquando Tarteſſus, & quam tranſvecti ex Aﬀrict 
Phænices habitant; atgue unde nos ſumus, Tingenterz. 
um Mellaria & Bælo, & Bæſippo ſqae ad Junonis peg. 
montorium oram freti occupat. The Text of Hels in 
this place has occaſioned great dilputes among the 
Learned. Caſaubon in his Notes upon Strabo, (as, 
lego autem—ai que unde nos ſumns Tingi contraria Mellaria 
nut Tingi e regione fita Mellaria. Nam Tingis fattam hi; 
Mela mentionem. mihi eſt perſuafiſimum ; primum quidem 
veterem lectionem ſpectanti, que eſt, ut dixi, Cingenters. 
tum; 42 etiam ut in ſuis libris doctiſſimus Elias Vine. 
tus reperit Fingentera; wt jam de eo dubitari non puſſt 
Deinde autem video morem Melæ hunc eſſe, ut locorum in 
altera ora oppoſitorum mentionem faciat. Sic alibi: My 
jorem Sabæi tenent partem, oſtio proximam, & Car. 
manis contrariam Macæ. Nec moveri quiſquam allet 
quod alii Tingin Bæloni non Mellariæ faciunt contrarian, 
Nam Bælo & Mellaria. ita. ſunt vicinæ, ut mirari hoc nr. 
mo debeate Salmaſius, whoſe opinion is approved by Bl. 
chart, makes it Tingis altera, tum Mellaria, '&c. and 
takes the preceding tranſvecti to denote Julia Trau 
ca. Caſaubon ſeems to have been once of the ſame 
Opinion. Sed 4 Strabone ſtare Ptolemæus videtur, ql 
in hac Hiſpaniæ 6r4 oppidum quoddam memorat cui nome 
Tranſducta. in quod /cilicet collocati fuerint iſti, de qui. 
us nunc loquitur Strabo; & de quilus dubitavi aliquavit, 
an hee Melæ ver ba «(ſent accipienda, In eoque Carten, 

ut quidam putant, aliquando Tarteſſus, & quam rrant 
vecti ex Africa Phænices habitant. Nam videbatur ſati 
operiè Tranſductam Ptolomæi wtipraCarv. Nure 24 


ſentior qui ad Carteiam ea referant, The opinion 
| * Salm 


. 

galnaſius ſeems to be the molt probable; for Belo and 
not Julia Traducta is (aid to be over againſt 7ingis. 
Marcianus | Heracheates makes the two former about 
250 Stadia diſtant. from one another, and Mellaria is 
generally placed between them ; therefore they could 
not be ſo near one another as Caſaubon inſinuates. 
Tho Carteia was originally founded by the Fhenicians, 
it had been erected into a Roman Colony long before 
Nelas time, and therefore he could not very properly 
ſay Carteia, quam Phenices habitant ; and had he intend- 
ed to take notice of the Founders of that City, it is 
probable that one whoſe Stile is ſo pure and accurate, 


| would have made uſe of another word, or at leaſt 
another Tenſe. Beſides, if Julia Traducta, according 
a to Caſaulon, is not meant by that paſſage, it muſt have 
X been entirely omitted by Mela; which is very unlikely, 


confidering he was Born in or near it; and that it is 
mentioned by Strabo, who lived before him, and Pto- 
lmy and ſeveral others who were after him; and ap- 
pears to have been remaining at the time the Yandals 
were in poſſeſſion of Spain; for Greg. Turon. Lib. II. ſays: 
Priſequentibus Alamannis »{que ad Traductam, tranſito 
mari, Vandali per totam Africam ac Mauritaniam ſunt 
iert. The Letters of Tingi altera come nearer the 
Tingentera of Elias Vinetus, and the Tinge Hiera of 
Growovius, than Caſaubons Tingi contraria or Tingi & re- 
gione fta. The & and the atque, by making the ſtop 
at Tarteſſus inſtead of Fabitant, may very well relate 
to the ſame place; and it is not improbable that Mela 
was deſirous to illuſtrate the obſcure place of his Birth 
by a Periphraſis, and a name of ſome Eclat; tho' it 
has happened, the method he took to do Honour to it, 
has been the occaſion, that we are in doubt even of 


its Name. 
Dad dd ddd 3 
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met with two Medals of felis Tradufts among the 
Braſs Spaniſo Coins; but as I cannot aſcertain Whem 
theq were faund, I will not pretend to form from thente 
any judgment of the ſituation of the Town to which 
they belong. But 1 preſume in matters o dark, A con. 
jecture may be offered. It does not ſeem very im 
.probable, that Julia Traduca ſtood where Farifa is gt 
-prefent. The Spaniſb Authors reckon that Town to 
have been built by Tarif at his ſecond:caming; to Spy, 
I cannot ſee what could invite him to ſettle on a Spar 
which has neither the convenience of a River, nor 4 
Harbour, and is commanded by a riſing Ground; uy. 
lets he found ſome Tenemeats ſtanding, or Ruins 10 
_ lerve for Materials to Build. I have ſeveral Romu 
Coins that were found there after great Rains, in the 
Common Sewer; which is ſome flight inducement to 
believe it was formerly a Roman Town. 
About a League and half to the Weſt of Zarife, is 
a place which goes now by the name of Val de Vici. 
The Country People have a Tradition among them, 
that it was once a conſiderable Town, ſince ſwallowed 
up by the Sea. There is a fimall Brook called el 4r 
rojo de Jaan Frauciſco, which ſerves to turn ſome Milt, 
- that a Prieſt of that Name was encouraged to build 
there, by finding an antient Stone Channel for thc 
Water. I ſaw fome other. {mall Ruins, and was credi- 
bly aſſured there are viſible remains of an old Town 
a good way under Water. There is a \Shoal almol 
off this place, that runs pretty far in the Sea, on 
which a Humburgher was loſt ſome Years ago. Fer- 
haps Mellaria ſtood hereabouts. 3 
Wherever ãt was, the Ruins of it muſt be a conſide 
rable way in the Sea, if credit is to be given to Flin, 
who upon the Teſtimony of one Born there, recko 
only five Miles from - thence to Afric. wy 


iſide- 
Plan), 
1 
, ll. 


here 


Ubereas it i at preſent. five Leagues over at the nan 
row Fart. 


L H. where he ſays, At Maris Mediterranei of iam uiæ 
LYY Stadia latums eſt j cer NT 


bother reaſon, that h can fee; but the Name. For it is 


now Bejer de la Mit. 
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Caſaubon is miſtaken in that Note on Strabo 


cannot help obſerving chat the beſt Hon in all 


op 


| ral places hereabouts, as Plaza de Orimel, Rid de Is Miel, 


Brjer de la Miel, Fhe latter of cheſe is generally rec- 
koned by the Suni ard to be the old: Mellar iu, for no 


at leaſt two Leagues from the Coaſt of the Streights, 
and, by what L could judge when I was on the Spot, as 


near the Ocean, and! therefore may as well be aſcribed 


| oe abr. od eee 


to all the old Geographers, was ſituated on the Sea- ſide 


Town to Afrir; a plain proof that it was nat what is 


the Streights,. and is reckoned: by Pliny the neareſt 


Abour a League and: half further Weſt „ in a ſmall 
bay, there ate: very great Ruins, which appear evi- 
dently to be the remains of a Roman Town. A League 
kal ward from that place, upon an Eminence, are to 
be ſeen the Quarries: from which the Stone was fetch- 
ed for building it; and all the way from thence are 
large remains of an Aqueduct, of which in ſome pla- 
ces there are entire Arches ſtill ſtanding. Among the 
Ruins of the old Town, I ſaw the Body of a: Rowan 
Yatue of fine Alabaſter, ſomething bigger than the 
Life. Our Guide ſaid his Father had ſeen it entire; 
but as it was an Idol of the Gentiles, they, like good 
Catholicks, had broken it to pieces. He likewiſe 
old us that Urns of old Coins had been found there; 

Ddddddd 2 but 


an is made in theſe; Parts, and that the ſame cauls 
to Which the ancient Mellaria ow'd-.. its: Name, fl ill 


( 922 ) pe ehog 
but not being Cutrent in Spain, they had throw 
them away. The place is called Balonia. It is oye 
againſt Tangier, and frequently infeſted by the Ifen, 
from thence; on which account it is uninhabited. 
ſmall River, called Alpariate, runs by it: all which 
eireumſtances correſpond with the ancient accounts of 
Belo. I have a-Medal that was given me at Tri 
with the following Letters upon it BAILO, which 
probably belonged to this City, called by Pialam 
Bad Martianus Capella Lib. VI. mentions it under the 
name of J. 7 1 Batice Civitas. 2A The-'Itenerary of 
*Antoniniis places Belo VI. M. P. Weſt of Mellaria, which 
is about the diſtance of theſe Ruins from Val de Yu, 
About five Leagues farther is the Cape of Trafalgu; 
the ſight of which immediately brought to my mind 
Mela's deſcription of it. 7ilud jam in Occidentem 6 
Oceanum obliquo jugo excurrens, atque ei, quod Ampelufim 
elſe diæeramus, adverſum, &c. Near the Capes Point att 
the Ruins often mentioned by the Spaniſh Authors, ur 
der the name of Aguas de Mecca. I was not there, but 
was aſſured at Bejer de la Miel, that there were (till 
ſome Ruins on the Shore, and more in the Sea, that 
run all along under the Cape; particularly remains of 
a Mole, which muſt have made it a tolerable Harbour. 
Theſe Ruins ſeem to be the remains of old Bein, 
Plin. L. III. Portus Bæſippo. Mela Befippo uſque ad Ji 
nonis promontorium, oram freti occupat. 
The placing of Watch-Towers along the Coaſt of 
Spain to Alarm the Country, upon any Deſcent, ſeems 
to have been a practice of a long ſtanding. Li 
Lib. XXII. C. 19. Multas & locis altis poſitas turres Hil 
pania habet, quibus & ſpeculis & propugnaculis contra is 
trones utuntur : inde primo, conſpettis hoſt inm navibus, al. 
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WI. 4 Lito . M. v Abbe Cin, R. S. S. to he 
late M. Leibnitz, concerning the diſpute about 
the Invention of the Method F Fluxions, or 
Differential Method; | with M. Leibnitz bis 
"Im" ar | OY 


L Al differe juſqu' 3 : cette Henre de repondre a vo- 
tre Lettre, parce que Jai voulu accompagner ma 
| Reponſe de celle que M. Newton (4) vient de fair à 
[Apoſtille que vous y avez ajoutèe. Je n entrerai 
dans aucun detail à Tégard de la diſpute que vous 
avez avec M. Keill, ou plutòt avec M Newton. Je ne: 
puis dire. qu hiſtoriquement ce que j ai vu, & ce que 
Jai lo, & ce qu'il me manque encore de voire & de 
lire, pour en juger comme il fau. 
Tai lu avec beaucoup d' attention, & ſans la moin-- 
dre prevention, le Commercium Epiſtolicum, & le petit 
Livre (5) qui en contient / Extrait. Jai VU à la So- 
ciete Royale To Papiers Originaux des Letters du Com- 
mrcinm; une petite (c) Lettre &Ecrite de votre main 
a M. Newton; & Þ ancien 1 ( 4) que M. New- 
jon envoya au Docteur Barrow, & ”_ M. Jones . 
* — * | 


(a) In his tener dated Feb, 26. 1715-16. 4. ver. and Printed at the 3 
end of Repbſen's Hiſtory of Fluxions, 
(6) Printed, in the be, Tranſ. N. 342. and in Tome VII. du 
ournal Literaire, 

© ) Dared 17 March, 1693: and Printed at the end of Rap jou's' 
tec of Fluxions. 
4 Ertiruled Anahſis per Series numero terminorum infinitas. 


- 
* 
* * 


. 
De tout cela jen infere, que fi on öte à la diſpute 
routes les digreſſions Etrangeres, il ne s agit que de 
chercher ſi M. Newton avoit le Calcul des Fluxions ou 
infiniteſimal, avant vous, ou fi vous Vavez eu avant 
lui. Vous avez public le premier, il eſt vrai; mais 
vous avez avouẽ auſſi M Newton en avoit laiſſe 
entrevoir beaucoup dans les Letters quiib a Ccrites à 
Mr. Oldenhourg & aux autres. On prouve cela fort 1 
long dans le Commercium, & dans fon Extrait. Quel- 
les lon vos Reponſes? Voila ce qui manque encore au 
Public, pour juger exactement de affaire. 
Vos amis attendent votre reponle avec beaucoup 
d'impatience, & il leur femble que vous ne fauriez 
vous dilpenſer de repondre; ſi non à M. Neill, du moins 
à M. Newton lui mème, qur vous fait un deffi en termes 
exptès, comme vous verrez dans fa Lettre. 
ſie voudrois vous voir en bonne intelligence. Le 
publie ne profite guere des diſputes, & il. perd fans 
reſſburee, pour bien de ſiecles, toutes les lumieres que 
ces mèmes diſputes lui derobenn - 
Sa Majefte a voulu que je linformaſſe de tout ce 
qui s eſt paſſe entre M. Nerton & vous. Je lai fait de 
mon mieux, & je voudrois que ce fut avec ſuccès Pour 
un & pour autre. . * 
Votre Probleme a ee reſolu fort ais ment en peu 
de tems. Plufieurs Geometres x Londres & a Oxford 
en ont donnè la Solution. Elle eſt générale, car elle 
s tend à toutes ſortes de Courbes, ſoit Geometriques 
ſoit Mechaniques. Le Probleme eſt un peu equivoque 
ment propoſe: mais je croi que M. de Moivre ne ſe 
trompe pas, en diſant, qu'il faudroit fixer- I'ideE dune 
ſuite de Courbes. Par exemple ſuppoſer qu'elles ay ent 
la meme Soùtangeante pour la meme Abſciſſe; ce qui 
conviendra non ſeulement aux Sections Coniques, 
mais à une infinitè d'autres tant Geometriques que 


* Me- 
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| Mechaniques. Onpourroit.encare faico d'autres ſuppoſi- 
tions raue fixer cette idce. 

0u5 Patlerni Ane autre ſois de Is Philoſopie de 
M Newton. II faut convenir auparavant de la Made 
de Fhiloſppher, & diſtinguer avec beaucoup de ſoin la 


p biloſophie de M. Newton, das conſequences | que plu- 
fieurs en tirent 


we il la fait voir a ces Meſſi 


A Londres, à Poccaſion de la grand Eclipſe. 
le ſuis avec tout le reſpect + ty 


de Mars 1716. 


looking over the old Letters and Letter Books kept in the 


Mr. Newton, and had been omitted in the 


3 4 that. Kind. 


5 e4 Aa Fe 
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in Hafner to the former. 


oo, Hanover ce 14. 4 Avril, 1716. 


ſuis ſervi de cette voie, pour avoir des temoins nen- 


A Londres le Maaſten r, votre Ge c. 
N. B. Me. [Abbe Conti- 4 bene Hire allo in. 


4 Letter of M Leibnitz to M. L. Abbe Coat, 5 


tres & intelligens de notre Diſpute: & M. Remond en 
fra Encore part a dautres. Je lui ai envoyẽ en meme 


bort mal a propos. On attribue à ce 
grand homme bien de choſes qu il n admet PAS 3 com- 0 


ets Francois qui vinrent 


Archives of the Royal Society, 1 ſee if he could find- 
any thing, which. = either for Mr. Leibnite, or againſt 


Commercium 
Epiſtolicum Collinii & ee tut l Be. ae 


Our ne vous faire attendre, je vous dirai par advance 
1 que j ai rẽpondu dabord à Thonneur de votre 
Lene! & en meme tems à celle que Mr. Newton vous 

a Ecritez & jai envoyè le tout à Mr. Remond à Paris, 
qui ne manquera pas de vous le faire tenir. Je me 
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tems une copie de votre Lettre & celle de Mr. Nentor 


de quelques uns de vos nouveaux Amis m'embarraſ 
beaucoup. 88 % „ , et matt TH 


voulu reſoudte des cas particuliers, pour en fixer, 
diſent-ils, les id&es; il y a de Fapparence qu ils ſe ſerom 
-jettez ſut des cas faciles: car il y en a dans les Cour 
bes Tranſcendantes, auſſi - bien que dans les ordinaires; 
mais il $'agit d'une ſolution generale. Ce Probleme 
_ neſt point nouveau. M. Jean Bernouilli Ia deja pro 
| pole dans le mois de May des Actes de Leipſic 169), 
p. 2 11. Et comme M. Fatio mepriſoit ce que nous 
avions fait; on en repeta la propoſition pour lui & 
pour ſes ſemblables, dans les Actes de May 1700. p. 204. 
Il peut ſervir encore aujourd'hui à fair connoitte à 
quelques - uns, s ils font allez auſſi avant que nous en 
Methodes : & en attendant qu ils trouvent le moyen 
de parvenir à la ſolution generale, ils pourront eſlayer 
ce qu'ils peuvent, en fixant les idèes ſur un cas parti- 
culier, qu'on leur propoſe dans le papier cy- joint. $a 
ſolution vient encore du meme M. Bernculli. Ainſi vous 
aurez la bonte de ne pas vous rendre trop tot aux in- 
ſinuations de ceux qui nous font contraires ; comme 
lorſqu ils vous font a croire que notre Probleme leur ctoit 
aiſe. - Je ſuis avec zele, Monſieur Votre &c. 


lis de invenienda Serie Curvarum, quarum quelibet fil 44 
aliam Seriem Curvarum perpendicularis. 
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Apres cela vous pourrez juger, fi la mauvaiſe chicane 


Quant au Probleme donr-quelques-uns parmi eux on 


Problem continens caſum ſpecialem Problematis genert- 


sa. 
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= (927) 
Super refs AG tan --- 
yam 4xe, ex puncto A con- 

22 Curvls quotcunque EN 
nature ut radius ofculi ex _ 
ſigalis fiugularum Curvarum = 
punctis B eductus B O ſece- = 
tur ab axe AG in Cin b.... 
1 ſemper conſtant? ratione : 
uf newpe ft B O 4d B Ct \ 
M ad N. Conftruende jam 0 
ſunt Trejectoria qualis eſt ENF, priores Curves ABD 
ſecantes 4d angulos rectos. 2 5 4 95 14 4 - is J 
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Thus far this Letter. Mr. Leibnitz firſt propoſed the 
general Probleme to M. / Able Conti in theſe words; 
Trouver une ligne B CD, qui 5 
coupe 4 angles droits toutes 
| les courbes d ane ſuite de- 
terminee d une meme gendre; 

par exemple, toutes les Hy- 
perboles AB, A C, AD, qui 

ont le meme F gar & te 
| meme centre; & cela par une : os 
voje generale. And in the Ada Eruditorum for Ocło- 
ter, 1698. p. 470, 471. he calls the Curves in this 
determinate Series, Curvas ordinatim datas, G. poſitione 
data, & poſitione ordinatim datas. And by all this, 

the Series of Curves to be cut is given, and nothing 
more is to be found, than the other Series which is 

to cut it at right Angles. But Mr. Leibnitæ being 
told that his Probleme was ſolved, he changed it into 

a new one, of finding both the Series to be cut and 
the other Series which is to cut it. And the particu- 

= = 777 7 7 * OO — — 
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lar Probleme prepoſed in this Letter is a ſpecial Caſe, 

not of the general Probleme firſt propoſed, as it ought 
to have been, but of this new double Probleme. And 
the firſt part of this double Probleme (vic. by any 
given property of a Series of Curves to find the Curves 

is a Probleme harder than the former, and of which 2 
general Solution is not yet given. Mr. Leibnita in 3 
Letter to Mr. John Bernoulli, dated 16 December, 1694. 
and publiſhed in the 44 Eruditorum for October 1698, 
p. 47x, ſet down his Solution of the Probleme, when 
the given Series of Curves is defined by a finice Equa- 
tion, exprefling the relation between the Abſciſs and 
Ordinate. The ſame Solution holds when the Equz 
tion is a converging Series, or when the property of the 
Curve to be cut can be reduced to ſuch an Equation, 
by the Analyfis per Series numero terminorum infinitas. 
But Mr. Leibnitz was for ſolving the Probleme without 
converging Series. — — 
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W. Pars reliqua Diſſertationis De Potentia Cordis. 
Authore Jacobo J urin, M. D. & R. Socie- 
tatis Soc. I 8 


, Theorema Il. . 
ex Machina cava inequaliter contractili, A B CP, 


aqua per Machine contractionem exprimatur, Motus a- 
ft. er orificio & profiliemis aquatur Summe Facterum er 


Selionibus quibuſvis tranſverfi omnium aque filamentorum 
A B, A C, AD; fingulis ductis in longitudines velo- 


citates reſpectivas. 


AD, in orificium A deſinentibus, tota conſtare. 


Eſt aquæ Motus in quovis tubo æqualis ſeQioni 


cuivis ipfius tubi, ductæ in velocitatem aquæ per ſe- 
Qionem iſtam fluentis, & longitudinem tubi, per Theor. 3. 


feet De 


Demonſtratio. Loco filamentorum aquæ, concipiatur 
Machina tubis minimis, inæqualiter amplis, AB, A C, 


oriſicio & velocitate aquæ eſfluentis, æquale Summe 
Factorum ex ſectionibus filamentorum ſingulis dudis 


ducta in longitudinem filamenti omnium longiſſimi, 
major eſt quam Sum 


velocitate aquæ exeuntis, ducto in longitudinem ali 
quam mediam inter longitudines filamentorum longiſſ- 
morum & breviſſimotum: vel æquatur Facto ex quan- 


contrahantur, five æquabili velocitate media, five inz- 
quabili, ſimiliter tamen in omnibus Machinis auctd, ve 
imminutd ; Motus, quo aqua ex Machinæ cujuſque o 
rificio prorumpit, rationem habet compoſitam ex 1. 
tione quadruplicati Diametri cujuſvis homolog ipſius 
Machinæ, & reciprocà temporis ratione, quo peragitur 


contentæ, five ex eadem expulſæ, ratione ejuſdem por 


( 930 ) 
De Motu Aquar. fluent. Proinde Summa Motuum « 
qux-ia- omnibus-cubis ſimul ſumptis, ſive Motus aquz 
ex Machinz orificio prorumpentis, æqualis eſt Summz 
Factorum ex omnium tuborum five filamentorum aquæ 


ſectionibus, ductis in longitudines, & velocitates, ref. 
„ 44 A 

Corol. 1. Motus aquæ effluentis minor eſt Facto ex 
orificio A, velocitate aquæ exeuntis, & longitudine þ. 
lamenti aquz omnium longiſſimi. Eſt enim Factum ex 


in velocitates reſpetivas ; & Summa horum taQorun, 


a eorundem ductorum cujuſque in 
—_ MS AA 
- 2. Motus Aquæ æquatur Facto ex orificio A & 


ritate aquz dato tempore effluentis, & longitudine me- 
dia prædictà, applicato ad tempus illud datum. 
3. Si Machinæ plures ſimiles aqui plenæ ſimilitet 


Machinæ contractio: vel rationem compoſitam, ex . 
tione ponderis Machinæ, vel molis aquæ, five Machini 


deris, vel molis, ſubtriplicati, & ratione temporis rec 
procl. 5 


| Problem 


—ͤ——E—ỹäd —— — — —— — 


(% 
P RO B L E M A. 


Invenire Potentiam Cordis. 


Sit 7 = Pondus Ventriculi ſiniſtri, ſive quantitas 


# 23 


Sanguinis cidem ponderi xqualis. 
S = Superficies interna ejuſdem. 


{ = Longitudo media — Sanguinis es ex 


eodem prodeuntium. 
s —= Sectio Aortæ. 
7 = Quantiras Sanguinis Ventriculo fi niſtro con- 
tenti. 


Tempus, quo Sanguis ex Corde expellere- 
tur, ſublatà Arteriarum & Sanguinis præce. 


dentis reſiſtentià. 


y = Velocitas variabilis, qui Sanguis ex Corde 


ptoſiliens per Aortam flueret, ſublata reſi- 
ſtentia. 


** Longitudo variabilis Aortæ a  Sanguine « en- 


_ Corde effluente percurſa. 
z = Tempus, quo longitudo x percurritur. 


Inde velocitas media variabilis Sanguinis Vene ü 


contigui, five media velocitas ipſius Ventriculi 2 


Motus Ventriculi (per Theor. 1. Cor 2.) = -p * 


xI+x. 


Hons inverſam, elicitur Potentia Ventriculi — 


7 —x+ 5 * + . Sed cum 2 t, erit * — 4. 


Hine Porentia Ventriculi = 7 "Io or" LA 


—— — — 


Simili 


Motus Sanguinis effluentis (per 7 heor, 2. Cor. = =P" 


Horum Summa, ſive Potentia ventriculi =. * - 
1 TI mY x. Eſt autem v 14 Unde per Methodum , 
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- 53 


5 bs _ _ 
£ * 
* 040 ee wits 


3 
— — - 2 — 
by 1 = — * be bs. 2 
7 * 2 py N 
— : 3 — — p W249 ww 0 
2 „ I 2 = 7 


— 
— 


ch — — * b — = - — 2 
-— — = — 
: 4. W 
- 
— ; — 
4 2 — © 
n — 
p - _ - - E k . * MPa £ — A 
— — - —_— RES — 2d wer S bogs 3 _ _— 1 * — — 2 . —ↄà— ̃— — . 4 = 
4 * 2 » 3 aw nd K Þs _ « Ss 
* 333 . p 
- — 4 p 1 
8 » * —D— — —U‚‚U4ͤGÿ̊v - — 
a — * > 
= — = - — — 


C932 ) 


Simili ratione_it iny enitur Potentia dextri Ventricul 


l Literis autem Grecis eadem Ggnificantur in dertto 
ventriculo, quæ Latinis in ſiniſtro. 
. rota Cordis Potentia 


K* +5 ++ . . E. J. 
1 9 81 ponatut 
= p =8 une. Avord =. 128 une. cub. 
S= 10 unc. quadrat. 
2 210 
r unc. 
X = == 
q=2 unc. Avoird. = 3.282 unc. cub. 
s =0. 4185 unc. quadrat. 1 Aeillianis krper 
. 58 3 mentis. 
22301 -- 
Erit Potentia w 2 ponds 


rum {ubſcriptorum, nempe, lib. une. 
Ventriculi finiſtri ——- — 9221 
Ventriculi dextri — — 6-3 


Cordis totius | — 15.4 
Quorum ponderum ea eſt velocitas, qua percurratur 
longitudo uncialis ſingulis minutis ſecundis. 
Cor. 1. Quoties Pulſus fit celerior ; aut minuitur 
reſiſtentia, aut Potentia Cordis augetur, aut minor ſolt 
to Sanguinis copia fiogulis contractionibus ex Corde 

_ expellitur. 
2. Si Pulſus ſolito tardior fiat; neceſſe eſt, vel auge 
atur reſiſtentia, vel Cordis potentia minuatur, vel me- 
Jor Sanguinis moles ex Corde ejiciatur · 


3. Aud 


PR... * 

Aucta refiſtentid, neceſſario vel Pulſus retarda- 
birur, vel augebitur Cordis Potentia, vel Sanguinis 
quantiras ſolito minor ex Corde exprimetur. 

3. Imminutà refiſtentia, vel Pulſus acceleratur, vel 
major Sanguinis copia quaque Syſtole ejicitur, vel Cor- 
dis vires minuuntur. e 

5. Auctis Cordis viribus, neceſſario vel augebitur re- 
ſiſtentia, vel Pulſus accelerabitur, vel plus Sanguinis ex 
Corde ejicietur. „„ ns e 

6. Viribus Cordis imminutis, vel minuatur neceſſe 
ett reſiſtentia, vel Pulſus tardior fiat, vel minus San- 

guinis ex Corde exprimatunur. . 

7. Cum minor Sanguinis moles ex Corde projicitur; 
yel acceleratur Pulſus, vel Cordis vires minuuntur, 
rel augetur reſiſtentia. 5 9 
8. Cum plus Sanguinis ex Corde exprimitur; vel 
pulſus tardior fiet, vel augebitur Cordis Potentia, vel 
teſiſtentia minuetur. 5 1 
Schol. 1. Ventriculorum ſuperficies internas, cum 
ſactu difficillimum videatur, ut accurate determinen- 
tur, aut etiam ratio habeatur imminutionis, quam in- 
ter contrahendum patiuntur, contenti fuimus præter- 
| propter æſtimare: cum five eaſdem 12, ſive 8 unciis 
quadratis ſingulas æquales ſtatueris, perparva repe- 
ratur Potentiarum facta mutatio. Quod etiam obſer- 
fari poterit de longitudine medii filamentorum Sangui- 
nis. Præterea mis qui Arteriæ ambz, earum- 
que rami proximi x Corde progredientes, ſectione au- 
gentur, ut æſtimatu perdifficiles & pene inſenſiles. 
degligimus. Alioqui eſſet Cordis Potentia tantilſo 
minor ſtatuenda, quam quz ſupra definita eſt. 
2. Determinavit Vir Celeberrimus, Jacobus XKeillins, 
relocitarem Sanguinis, reſiſtentià ſubmota, ex Corde ef- 
| !uentis, eam circiter, qua percurrantur pedes 6 ſingu- 

minutis ſecundis. Ponit vero ille celeritatem San- 

a — _ 


— 25 1 . 

guinis per totam Syſtolem æquabilem, quam nos inſio. 
So Colon fieri, & perpetim à Syſtoles initio re- 
tardari ſupra oſtendimus. Hanc ft cui definire libye. 
rit, ſubſtituenda eſt, in quarta Aguatione ſupra poſi, 
Potentia Ventriculi proxime inventa, & ipſi x valor 
quivis tribuendus, ut eliciatur v, five velocitas eidem 
reſpondens. Ita, cum initio Sy ſtoles fit; x — o, ſub 


ſinem vero x —£, determinatur inde ea Sanguinis ye. 


locitas initio Syſtoles, qui pedes 145 ; in fine autem 
qua 4 2, minuti ſecundi ſpatio percurrantur. Pariter in 
dextro Ventriculo: velocitas Sanguinis initialis pedes 
circiter 10 5, ultima vero 3 pedes eodem temporis 
ſpacio conficie. _ Ge 
Adhibuimus hactenus eam Hypotheſin, qui Muſculi 
Cordis Ventriculos conſtituentes Motum omnem, quo 
adiguntur in contractionem. Momento temporis conci- 
piunt. Quod fi ponamus Motum iis communicari non 
unico quidem Momento, ſed tantillo tamen temporis 
ſpatio, quod cum totà Syſtoles duratione comparatum i 
rationem obtineat admodum exiguam 3 erit Cordis po- 
rentia paululo major ſtatuenda, quam quz ſupra deter- 
minata eſt. Si vero ſtatuatur iſte Motus, procedente 
Syſtole, in ratione temporis augeri; erit torus Motus 
in fine Syſtoles acquiſitus duplo major quam ſupra 
 _ poſuinitis, ubi nulla reſiſtentia Sanguini ex Corde pro- 
fluenti objicitur : Ubi autem ſolita adeſt reſiſtentia, e 
rit idem quintuplo major; quod inſtituto calculo facile 
patebit. Pari ratione poterit calculus noſter ad alian 
quamlibet Hypotheſin, quà Ventriculorum Motus in 
duplicata vel ſuperiori quavis ratione temporis auge 
tur, accommodari. Potentia vero in fine acquiſita ſu 
prapoſità elicietur longe major, nempe ex ratione di- 
plicatà Potentia tripla, cx triplicatà quadrupla, ex qui 
druplicatà quintupla, & ſic in infinitum. Nobs 


— — — — —— — 


e 
Nobis autem videtur ſecunda Hypoth 
riculi parvo admodum temporis ſpatio Motum om- 


ceſſe ſir, ut aliquid remporis impendatur ad Motum 


fur, quam ſecundum temporis rationem. Motus enim 
Muſculorum impetu folo Fluidorum quorumcumque, 


chio alterutro Motum exerere poſſimus Motu Sangui- 


tem. Relinquitur ergo, ut Muſculorum fibræ Ventri- 


lorum Motus ſecundum hanc Hypotheſin longe minor 


poſitum conſequendum. 


quæcunque ex ſupra dictis verior cenſeatur, poterunt 


duei. Quæ utrum aliquid adjumenti afferant ad Mor- 
borum Hiſtoriam explicandam Medico ſagaci conſide- 
randum permittimus. Facile autem ex Morbi cujuſque 


derrimum, Laurentium Bellinam. 


efis, qui Ven- 
nem concipiunt, cæteris longe veriſimilior. Quum ne- 
quemlibet generandum; neque videatur adeo tarde in- 
creſcere Ventriculorum Motus, ut non celerius augea - 
quæ ex Sanguine proveniunt, perfici nequit; quum Bra - 
nis per vaſa Corporis univerſa profluentis longe majo- 
culos Cordis conſtituentium, rareſcentià quidam liquo- 
rum in eaſdem influentium, in Motum impellantur. 
Hæc autem, quoties vim magnam concipit, plerumque 
ſubita eſt, & fere inſtantanea. Adde quod Ventricu- 
efficitur, quam in tertia. Non ſolet autem ſapientiſſi- 
mus Artifex, Rerum Conditor, in operibus ſuis plus 
Virium adhibere, quam quantum ſufficit ad finem pro- 
Cæterum ſive admittatur iſta Hypotheſis, ſive alia 


omnia Corollaria noſtra eodem jure ex Problemate de- 


Natura ſciri poterit, utram aucta fit vel imminuta re- 
| Wentia, Augeri vero credibile eſt vel imminui Cor - 

dis vires auctis vel imminutis Muſculorum reliquo- 
mum viribus; quamvis aliter ſtatuiſſe video Virum Ce- 
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Titus Motus reſiſtentiæ, que Sanguini ex Corde erum. 
penti durante Syſtole objicitur, five totus Motus, qui Sax. 
guini pracedenti & Arteriarum tunicis communicatur, tu; 
Cordis Potentia quamproxime æqualis eſt. 
Diem. Peractd Cordis Syſtole, quæ pars Aortæ & 
Arteriæ Pulmonalis Cordi proxima eſt, perſtat plena 
Sanguine per totam Syſtolem Arteriarum. Nec enim 
patitur earum fabrica & nexus, quo Cordi conjunctæ 
ſunt, ut tunicis in ſeſe penitus collabentibus totæ oc. 
cludantur, neque poteſt earum cavum Sanguine vacare, 
Alioqui enim, contrahentibus ſeſe reliquis Arteriarum 
partibus, Sanguis iiſdem contentus retro in vacuum im- 
pelleretur motu, & inutili & motui Sanguinis naturali 
contrario. Tum etiam Valvulæ Semilatares non ten- 
derentur verſus Ventriculos, adeoque Sanguis ex Auri- 
culis in Ventriculos expreſſus, etiam in Diaſtole Cordis, 
in Arterias protruderetur. . 
HFinc patet Sanguinem proxime ex Corde expulſum 
Syſtole peractà immotum in Arteriis pexſiſtere, adeo- 
que tum omnem Ventriculorum Motum excepiſſe, tum 
eundem totum partim Sanguini antecedenti, - partim tu- 
Aicis Arteriarum communicaſle. K. E. D. 


Theorema IV. 


Matis, qui in Syſtole Cordis communicatur Sanguin 
pracedenti, eſt ad Motum tunicis Arteriarum communica 
tum, ut tempus Syſtoles Cordis ad tempus Diaſtoles quam 
Dem. Quum Sanguis per vaſa Corporis univerla, 
fi partes Arteriarum Cordi propiores exceperis, æqua- 
bili curſu deferatur ; neceſſe eſt, ut tum Motus affridu 
Sanguinis ad valorum latera. deperditus, tum Motus 
Sanguini redditus à Syſtole five Cordis five Arteria“ 


5 rum 
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cum, æqualibus temporibus æqualis fit. Qui autem 

| Motus à Syſtole Arteriarum Sanguini communicatur, 
idem eſt przciſe, qui prius à Cordis Syſtole Arteria- 
rum tunicis fuerat impreſſus, cum Arteriæ eodem im- 

petu quo diſtractæ fuctint etiam reſtituantur. Et 
Syſtole Arteriarum cum Cordis Diaſtole duratione con- 
venit. Unde patet Propoſitum. Q. E. DP). 
Cor. Si ponamus cum Viro Doctiſſimo Jacobs Heillia, 
Syſtolen Cordis peragi tertia parte temporis inter Pul- 

' {us binos intercepti ; erit Motus Sanguini præcedenti 
communicatus totius Potentiæ Cordis pars tertia: Mo- 
tus vero Arteriis communicatus prioris duplus, ſive 

duæ partes tertiæ totius Cordis Potentiæ. e 


_—_—— a= 


nn diuerſis Animalibus Potentia Cordis rationem obtinet 
tompofit am, ex ratione quadruplicatâ Diametri cujaſuis ha- 
nologæ Animalis, & ration: inversd temporis, quo Cor 
contrahitar: vel rationem compoſitam, ex ratione ponderis 
vel ipfius Cordis vel integri Animalis, ratione ponderis 
tjuſdem ſubtriplicata, & ratione temporis reciproca. 


Facile demonſtratur vel ex Corel. 3. Theor. 1 & 2 
vel ex Potentia Cordis Problemate præcedente definita, 
Cor. 1. Si ponatur Cordis Potentiam rationem obtinere 
ponderis vel ipſius Cordis, vel integri Animalis, vel San- 
guinis copiæ in toto Animali; erit Animalis longitudo 
in ratione temporis, quo Cordis Syſtole perficitur, ſive 
in ratione inversà frequentiæ Pulſluum. 
2. Si ratio longitudinis integri Animalis major fuerit 
ratione inversà frequentiæ Pulſuum, neceſſe eſt ma- 
jor ſit ratio Potentiæ Cordis ratione ponderis ejuſdem. 
Schol. Quum conſtet Experimentis Puerorum pulſus 
non eſſe tanto frequentiores Pulſibus Virorum, quanto 
Pueri Virorum longitudine ſuperantur, concludendum 
Firififta eſt, 


OA CAMP IDS Em... 0 mr OE. ret > > 


(938 ) 
eſt, vi ſeeundi Corollarii, Potentiam Cordis Virilis ma: 
jorem obtinere rationem ad Potentiam Cordis Pueri, 
quam eſt ratio ponderum. Et par eſt ratio in cæteriz 
Muſculis. Nam fi Corporis robur rationem ponderis 
ſequeretur, poſſent Pueri æqualia itinerum ſpatia eodem 
tempore cum Viris conficere. e 

Simili ratione ac Motum Sanguinis ex Ventriculis 
Cordis erumpentis ope ſecundi Theorematis determina- 
vimus, poterit quoque Urinæ Motus ex Urethra pro. 
fluentis determinari. Nempe ſi ponatur Urethræ & Ve. 
ſicæ longitudo 12 unciis æqualis, & binæ unciæ Urinæ 
minuti ſecundi ſpatio emittantur, erit Motus Urinz 
effluentis æqualis Motui ponderis libræ 12, quod un- 
cialem longitudinem ſingulis minutis ſecundis percur- 
rat Quoniam vero Urina non ſolis Veſicæ Urinariæ 
viribus contractivis, ſed etiam Diaphragmatis & Muſcu-̃ 
lorum abdominalium ope in ſubſidium vocata, expelli- 
tur, nequit Veſicæ Potentia ex Motu Urinæ profluentis 
—_—_ 3 
Hæc tu. Vir Doctiſſime, æqui bonique conſulas rogo: 
 ipſe autem ut diutiſſime valeas, utque exiſtimationem 
tuam, & ipſam Artis Æſculapiæ dignitatem uſque ut 
hactenus feciſti, inſigniter tueri pergas, ac magis in- 
dies magiſque extendere, idcirco ex animo voyeo, quia 
publicam ad ſalutem pertinere arbitror. Sd. 
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V. , News. 


v. Nova Methodus Univerſalis Curvas Onmes cu- 
| juſcunque. Ordinis Mechanicæ deſcribendi ſola da- 
| tarum Angulorum & Rectarum Ope. Per Co- 
lin Maclaurin in Collegio Novo Abredonenſi- 
Aatheſeos Profe ſſore. a TO Oe 


Nter innumera ſublimiaque Magni Newton; inventa, 
quibus Geometria ampliſſime ditata in. immen» 
lam excreyit luculentiſſimæ Cognitionis molem, Con- 
ſrutionem exhibuit Curvarum Mechanicam, poſt Enu- 
nerationem Linearum Tertii Ordinis, ad finem- Opti- 
i editam, arduo ſummi Viri ingenio dignam; quar 
lmpliciorem & ſimul adeo Univerſalem aliam exhibuir 
Nemo. Methodum vero ſuam ad Curvas Tertii Or- 
dinis puncto duplice carentes, aut eas altiores Ordinis 
puncto multiplice deſtitutas, non extendit; earumque 
Glcriptionem Problematibus Geometriz difficilioribus 
mnumerandam pronuntiat. Atque hinc in ſpem venio 
lethodum ſequentem, qua Curvæ Geometricæ cujuſe 
dunque Ordinis, licet puncto duplice aut multiplice. 
Juvis deſtitutæ, conſtruuntur, non fore Geometris in- 
—_— - > ET 
|. Lineæ primi-Ordinis ipſæ ſunt Reaz ; que in 
uo ſolo puncto ſibi mutuo occurrere poſſunt. Lineæ 
ccundi Ordinis ſunt Sectiones Conicæ, quæ in pluribus 
Naactis quam duobus à rea quavis ſecari non poſſunt. 
1 omnes ſecundum Lemma 21. Lib. I. Princip. 
Menton fic. conſtrui poſſunt, Circa data duo TM 
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II. Moveatur ut priu 
circa datum punctum C 
ſemper percurrat Angulari ſao puncto N rectam datan 


A 


concurſus in P deſcribet L 


punctum duplex habentem in 8. 


C & 8 moyeantur Anguli d 

MCR, LSN; ita wy 
CM. SL concurſus ſemper 
ducatur per rectam indefini 
tam poſitione datam A E; tune 
crurum aliorum CR & SN 


neam ſecundi Ordinis ſeu Se. 
ctionem Conicam. 
s Angulus M CR (v. Hg. 1) 
; Angulus vero datus LNQ 


AE, ita ut crus N Qſem 
per tranſeat per datum 
punctum S. 1. Si con- 
curſus crurum CR& SN, 
tum punctum Q ducatur 
per rectam infinitam AB, 
concurſus crurum CM 
& N deſcribet Curvam 
lineam Tertii Ordinis 
punctum duplex haben | 
tem in C. 2. Reliquis 
manentibus, fi crurum 
CM & NL concurſus 
(vide Fig. 3.) ducatur pet 
rectam indefinitam AÞ: 
concurſus crurum CR 
& SN in P deſcribet 
Curyam Tertii Ordins 


Exemt 


5 a4. 

Exemplum Caſus 1. Sint 
angolt MCR. LNS recti, 
(vide Fig. 4 & AE, DB, CS 
parallel ; ſint quoque SA & 
5D normales reſpective in re- 
as AE & DB; ſitque SD 
18A. Hiſce poſitis, ſi SD ſit 
ninor recta CS, Curva ſecun- e 
dum regulam Caſus primi deſcripta, erit Parabola No- 
data cum Ovali, Speciei 68ve Curvarum D. Neutoni; 
Quod fi SD —= C'S, Ovalis evaneſcit & nodus evadit 
Cuſpis, atque Curva deſcripta erit Parabola Neiliana ſeu 
ſemicubica; Si vero ſit 8S D major quam CS, eric Cur- 
n Parabola punctata Campaniformis Speciei 6974. . 

Ill. Moveantur Anguli da- = 
i RMT, KNL, ita ut pun- 
da M & N percurrant rectas 
indefinitas BM, DN reſpecti- 
e; & crura RM, KN ſemper 
tanſeant per data puncta C 
KS. Si primo Crurum MIT 
NL concurſus Q ducatur . . 
per rectam indefinitam AQ; © 
tune concurſus crurum MR 


«NRinP deſcriber - 
ineam Quarti Or- 
inis puncta duo du- 
Plicia habentem, alte- 
um in C alterum 

w in 8. Sed ſe = ,- 
ando ſi crurum MR © 
NK (vids Fig. 6.) - 
Oncurſus ducatur 

let rectam indeſini - 
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0 94 y 
tam AQ; tunc concurſus crurum MT & NL defer, | 
5 Lid Quarti Ordinis puncto duplice Arey 
* primo caſu hujus Conſtructionis (5 
Fes 5 * CM R. S NK, una coincidant cum Cs, 
puncta 0 ae 8 evadunt ſimplicia & Curya eri 

Tertii Ocdinis. que * 4 Exemplum. Sine 
rectæ BM, AQ. DN, (bi 
mutuo parallelz atque om 
nes perpendiculares in C. 
Sint quoque Anguli RMT, 
K NL recti, & f ſecundum 
regulam primi Caſus def: 
_  cribatur Curva, Crun 
CMR, S NK una co 
cident cum CS; & ha 
conſtructione deſcribi pol. 
| ſunt Curyz D. Newt 
10, 11, 20, 21, 40, ſecundum varias poſitiones pun 
Corum C & S ref peu trium rectarum BM, AQ, 

DN; Omnes vero * Species puncto duplice carent. 
V. Lineæ vero Quarti Ordinis quæ punctum triplex 
habent ſic conſtrui poſſunt. Sint tres rectæ AQ, BN, 
DM . datæ; ſint etiam Anguli Q CT, SNN 
& N ML dati & invariabi 
les; percurrant puncta N& 
M rectas BN & DM, it 
ut crus NQ - ſemper tran- 
py ſeat per datum punctum 
S: Revolvatur QC I cita 
C ita ut concurſus crurum 
CK; SN percurrat tertiam 


rectam AQ; tunc ö 
j 


K 
: a 
+ 


” 4 p * 4 . | n 
6 I 


as crurum CT, ML. deſeribet Lineam Quarti ordinie 
punctum triplex habentem in — © (wn 
* VI. Oſtendi quo pacto Linen Quarti Ordinis deſ- 
| eribi poſſunt, quæ punctum triplex babent aut duo 
duplicia; Aliæ quæ unicum habent puncdtum duplex 
ic commode deſeribuntur. . "| ea 
- Fint tres rectæ ut prius po. 
ſtione datæ, AQ, BN, 
DM, dentur etiam Ange 
fnt puncta N, M & $ ſem- 
per in eadem recta linea; 1 R 
Moveantur puncta N&x M J# [* | 
utprius per rectasg N, DM; *S IR HA 
$i concurſus rurum C R, J. BEL. 
NK ducatur per rectam ihdefinitam A Q, tunc con- 
ceurſus crurum CT, ML deſcribet Lineam Quarti Ordinis 
habentem punctum duplex unicum in G. Hæ vero duæ 
utimz Propoſitiones novas Methodus ſuppeditant lineas 
Tertii Ordinis deſcribendi, tum quæ puncta duplicia 
habent, tum quæ iis deſtituuntur ; Ex vero in brevi 
WH hoc Methodus Noſtræ ſpecimine ſunt omittendz. 
| — “ ˙ oo 
de rectæ ut in Prop. III. 
Concurſus vero nunc rec- 
arm MT, NK ducatur 
per indefinitam rectam AQ; 
& Concurſus crurum MR 
&N L deſcribet Lineam 
Quinti Ordinis punctum 
quadtuplex habentem in S. +. 
Habeo . et iam alias Me- C 4 
modus curvas deſcribend Or 
Uinti Ordinis, quæ phnctum habent triplex, duplex, 
aut duo duplicia, vel nulla niſi puncta ſimplicia; ſed 
6858888 — — 


K | C 
0 


0 as 
N 5 
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( 944 ) 
hæc ſufficiant ad ſimplicitatem & univerſalitatem Me. 
thodus demonſtrandam. Notandum vero in ſpecialibug 
ſimplicioribus Angulorum & rectarum eircumſtantis. 
Lineam aliquando migrare in curvam ordinis inferiorj | 
quam in Prop. explicatur; Imo ſingulæ Propoſitiones 


Methodus ſuppeditant particulares, curvas aliquas or. 


dinis cujuſcunque inferioris deſcribendi 
VIII. Propoſitio Generalis. Sumantur ad libitum Reas 
in eodem plano ubicunque poſitæ, quarum fit numerus 
(n) ut BN, ER, F T. Sumantur etiam ad libitum 
aliæ rectæ ut D M, GL, & HK c. quarum fit numerus 


(m). Sint Anguli C NR, NR T, R TQ cc. atque 
anguli SML, ML K, LK Q &c. invariati, dum pum 
cta angularia N, R, T, M. L, K, percurrant rectas 
indefinitas BN, E R, FT, DM, GL, HK; Ducatur 
concurſus crurum T & K Q per rectam indefinitam 
AQ, Invenire ordinem curvæ quam concurſus cruris 
SM” cum aliqua rectarum CN, NR, RI, TQ&« 
ex. gr. cum R T, perpetuo tanget. = 
In Serie rectarum CN, NR, RT, TQ. deno- 
ret 5 numerum rectæ R T, cujus concurſu cum 8 
Curva eſt deſcribenda, à CN incluſive; qui in hoc cal 
alt ternarius: erit Curya ordinis quem exprimit num 


33 -- 

ms m 5+» +1: unde in caſu quem figura deſig- 

nat, cum n z etit Curva ordinis 16". _ 
In his deſcriptionibus Rectas ſolummodo atque An- 
gulos dari poſtulavimus; ſed facilius ſæpe ſimpliciorum 
Curvarum ope complexiores deſcribuntur ; atque Pro- 


ofitiones his non minus Univerſales huc pertinentes in- 
veſtigavi : Eas vero cum harum demonſtrationibus ut> 
e prolixis impræſentiarum omitto; Eaſdem poſtea. 
publici juris facturus, fi. luce non videantur hæc Geo · 
metris indigna. he 353 


VI. Extract of a Letter of the Reverend Mr. William Rice, 
Rector of Caerleon wpon Usk, to Charles Williams F/; 
. giving an account of an ancient Roman Inſcript ion late · 
U found there. With ſome Conjectures thereon, by the 

Reverend Dr. John Harris, &. T. P. and N. S.S. 


. V 1. 5 : 
_ Perfon laſt Week being at Plow in a Cloſe near 
the Bank of the River Vt, which the Ancients. 
alled Iſca, (which glides by us about a quarter of a 
Mile off, and in ſight of this Town) came thwart a. 
| None, and finding Letters thereon, took it up whole; 
tis about a. Yard in length, and about three Quar- 
ters broad I went to the place, and took a true 
Copy thereof, which | here make bold to ſend you. 
There was underneath it ſome ſeeming Oblong Square 
*pulcher of Stones, rude in order. A little further 
in that Cloſe, where that River wears out the Land, 
there was, ſome time before, a large Earthen Pot taken- 
aut of the Bank by the River-ſide, which had therein 
ae Scull and Bones of ſome Perſon, by. ſome thought 
o be a Child. Murther'd ; But I rather conjecture it a 
loman Urn. + 


Curriton, March 21. Tour humble Strvant. 
1717, 55 „ e 
| a7 BS | | | D. 


=. ae 
GALERIA.VICTOR 
LVGDVNI. SIG. LEG. II AVG 
STIP. XVII. ANNORXLV. Cy 
RA. AG INT. AMNIO. PER PITVO.3 


8 V Ne 
This ancient and fair Inſcription confirms what others 
have found hereabouts; and what Cambden and other 
_ Hiſtorians ſhew us, viz- That the ſecond Roman Legion 

called Augu/ia, brought into Britain by Claudius Ceſar un- 

der the Conduct of Veſpaſian, was placed here at Iſca 
or Caer Legion, by Julius Frontinus, in order to awe the 

Silures: And that General obtained ſeveral Victories over 
them and their Neighbours in ſeveral places hereabouts. 
There ſeems to be nothing of Moment or of diffieulty 
in this Inſcription; but Victor Lagduni: Which as | think 
we have no ground from Hiſtory to refer to Lyons in 
France, ſo | gueſs that Expreſſion may be thus accounted 
for. The River Iagg is famous in the Neighbouring 
Parts; and as Dynas or Dyn hath been ſaid to ſigniſie a 
Town in the Ancient Britifh Language; and that Du» 
.doth alſo ſerve to expreſs a Hill or Dowy as we till call 
it; (which | think is derived from the Britiſb alſo) proba 
bly Lugduni here may expreſs ſome Town or Hi'l near the 
River Lugg; and ſince there is a Place called to this Day 
Luckton, on the fide of the River Lagg in Herefordhirt, 
perhaps that may bid fair to be the very place where /* 
krius obtained the Victory perpetuated by this Inſcription 
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a is que 1 in. Sole C he 


I. De Maximis & PIO que i in motibu (or 
_ _ porum Celeſtium | Korn. . 


NTE A. eplernms. Aftronomi univerſi, per tot te. 
tro ſecula, Planetarum motum ** noa 
* auſi ſunt in dubium vocare, ex prxconcept4; ut 
videtur, in figura Circuli nefcio qui petfectionis Ide; 
Aeplero autem Inventori debetur ea qua, nunc utimut 
Theoria, nempe quod Corpora cœleſtia Solem ambiunt 
in communi orbium Ellipticorum Foco ſitum, ea lege ut 
 Arez Temporibus proportionales radiis ad Solem du. 
ctis deſcribantur. Sublimiorem vero j poſtulat Geome- 
triam, ad oftendendum. quam ob Soft hoc ita ſe ha- 
beat, quodque aliter eſſe non poſſit. Hoc in ſempiter 
nam n D. Newtoni Praidis noſtri gloriam te: 
ſerxatum eſt. 

. Huus velligits inne. Corollaria quædam exhi- 
bj, 84 . er D. e A Mojvre 1 S. 5, 


hive Veloctacum. mutaciongs, oe | 
cilitat 


. F 1 F 


& cqacinnitate prxltan on 
BY Orbiz Planetæ Ellip ibs” xp Tm hd 


BA 8, Ake 8 c e. I Sol, Q Focus alter 
Eliipſeos.” J Gucifur SM pk. 3 parallela:. & 


ic Sb 


in 49 Ain cum Kelche 2 


Ha —_—— 
ſcit vel decreſeit diſtantia à Sole, & 8 12 0 


ma.” 


Si vero capiatur SL media proportionalis inter So- 


miaxes A C, CB, erit punctum L in quo Maxima fit a5 
quatio Centri, ut vocant; ſive ubi morus angularis fic 
- zqualis medio Motuĩ: Quod fi Eccentricitas non ma- 


poxime : Eſt vero SL-v/FTEXTTT.. 
Fs” Ts =_ 


- . q 
C Fi Le 4 wu Q 4 4 1 111 


$i quæratur punctum N, in quo fir Maxima mutatio 
Velocitatis motũs realis in Curvi, Pcoblema Solidum 


cd. Eſt enim 2 NSA AC—2 NQ a 2 
* AC -C SCR ad NQ; adeoqus ſi ponatur 


AC=s, CB=c & NOV habebitur” æquatio )* 


diſtantia puncti quæſiti N ab altero Ellipſeos foco. In 
Orbibus autem parum Eccentricis, quales ſunt Planeta- 


53". 8 fere, cujus Sinus eſt } Radii. 2 

At Punctum O, in quo moras apparentis ſive angu- 

is acceleratio Planetæ deſcendentis, vel retardatio 
. * 


— 


| jor fir quam in pleriſque Planetis. BL BM quam 


Cad N 
un ccy- acc . Qui reſoluti erit y five NQ 


nm, fi fiat C DSQ, & junctæ AD æqualis ponatutr 
AK, crit reliqua pars Axis K PN diſtantiæ puncti N 
Sole quamproxime. Si vero Orbis fuerit Parabo'ica 
erit SN ad SP ut 5 ad 4, anguluſque NSP erit 


alcenden» . 


—U— AS . ñ̃ — —ů— : —— ! „ — — 
4 . n 


ef 0 9340 
aſcendentis Maxima fit, hoc modo obtinebitur. In Ac 
capiatur C G AC, ac fiat angulus CSF 30 gy, du- 
axque SF æqualis ponatur CE, iplique G E fi 0 GH 
æqualis. Dico, fi diſtantia SQ Gar æqualis ipſi PH, 
quod in puncto O proveniet Maxima mutatio motus an. 
gularis Planeta in Orbe Elliptico A BOP gyrantis; 
eo ſcilicet in Orbis loco — differentiæ æquatio- 
num centri Planetæ reperientur Maxime. Eſt autem 
SO AC-v; AC+ SQ, Quod ſi Orbis Parabo· 


lica fuerit, ut in Cometis, bet S Gad SP ut 8 ad 7, 
anguluſque OS fiet 410. 44 . ” cujas Sinus (i 
ad Radium ut V7 n 
Denique Minim4 cum OR 
Tang 


| rare eau: dredio | 


tis Orbitz in punet - + alis duz 
— Axis majoris FTA * icitas 3G 
minor ſuerit quam 5P C, am 10 non locum lia 


bes, ſed 1 - hac Velocitas quacum revol- 
- vitur Tangens, alque/in ipſum Aphelion 3 quemadmo- 
dum ſa ces haber in omnium Planetarum motibus. Ne- 
que etiam in orbe-Parabolico obtinet, 'ob Axem «bs 
in infinitum pratenſum. 
Feæc omnia demonſtrantur, juxta præcepta Doftri 
næ de Maximis & Minimis, ex Theorematis prædictis 
in Ne 52 exhibitis, quæ quidem hac 2 tei. 
ſere Leben xriofum non pi igebit. ages 


_— 


- 
# 
2 4 


(955) 


Pine & —— ſtudioſo ſatius eſſet injurias 


te ulciſcendo. Verum cum patientia noſtra pro 


uperam calumniam jam nova ſequitur contumelia, om- 


* buſdam Anglis, qui ſibi ſolis licere putant, aliorum 
mineſque Deoſque invocant, ubi vident, vel ſaltem 


nus inferre Exempla ſunt quorundam, ut Chey- 
"nazi, Des Hayes, Taylori, aliorumque, qui paſſim in- 
en; Bernoulli fant uſt alieniſque, vel nalla prorſus 
" falla mentione Autoris, vel '.——Palam eſt ab ipſo Ber- 
noullio promanaſſe hanc accuſationem. Nam in Adis 


Mas in ills epiſtola cyntentas quoad maximam partem ami- 


F umnizr a ſe amovere ſollicitè ſtudet, atque transferre 
In vicarium illum ſuum, cum ipſe profirerur, ſe aon ap- 


Wmodum imperſecta eſt hæc purgatio. Nam calum- 
lz ſunt quæ durins d icta vocat. Ait fe did illa non 
Idr Obare : Sed improbaſſe neceſſe fuir. Teſtimonium 


1 Pag. 261. 2 Pag. 262. a 
liiiiii denique 


II. Apolagia D. Brook Taylor, J V. D. & RS. Soc. 
contra V. C J. Bernoullium, Math. Prof. Baſileæ. 
vincere ferendo, quàm odioſas contentiones obi - 
| jpnayia habetur, ſilentium pro confeſſione criminis, & 
nino reſpondendum eſt, ne nobis ipſis deeſſe videa - 
nur. In Epiſtola pro emin:nte Mathematico D.] Berno- 
ullio, Actis Lipſienſibus An. 1716. inſertà, plagii reus 
ſſtor ſequentibus verbis: Hoc nihil novi eſt in qui- 
" inventa tanquam ſua impure aſurpare; quando ipſi Ho- 


" videre arbitrantur Extraneos in ſuorum Inventa ma- 


lpſienſibus An- 1718. per filium ſuum fatetur ſe res 


 alicui perſcripfiſſe. Invidiam equidem prædictæ ca- 


Ware que in alios durius dicta cenſeri poſſunt *® Sed 
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denique eſt pro ſe teſtantis : Autorem illum anonymum 
eitaſle oportebat, ut cum ipſo agere liceret: Sed is ad. 
huc latitat. Quam verè autem & ex animo ſe durjy, 
aitta non approbart videatur, conſtare quodammodo po. 
teſt ex ſequentibus, quæ de me iple proſert, proprio 
ſuo nomine, nulla uſus perſona : * Taylorus Geometrz 
inſignis & acutus, qui ad prefundiora niſtra feliciter 
** penetravit, reſte ipſius libro de Methodo incremen- 
** torum, probe ſentiens impeditam nimis Analyſegs 
fraternæ prolixitatem, eamque in compendium contrz- 
here, ac ſimul generaliorem nonnihil reddere volens 
c tantam rei affudit obſcuritatem ( qui in aliis quoque 
bd brevitatem affectans impensè delectari videtur) ut du: 
_ © bitem quenquam fore etiam inter perſpicaciores, qui 
[|| Aubique & hic imprimis mentem viri aſſequatur, imo 
etiamſi aliunde rem cognitam habeat. Ut jam nihil 
dicam de ipſo calculo, pro more ejus, conciſo qui 
* dem & contracto, ſatis tamen adhue longo & intti- 
cato, ſi quis ſingula ejus capita minutim perſequi 
© velit; præterquam quod cum Fratre meo ad tertus 

_ © quoque fluxiones excufrat . Sir ſanè lber ile 
meus nonnihil obſcurus : Difficile eſt in re fere nova, 
& ab uſu communi aliquantulum remota, non eſſe ob- 
ſcurum. Sed maxime obſcurum oportet eſſe librum, in 
quem illa omnia vere dicantur. Et ſi vere dicantur, 
tamen ſine ulla omnino causa talia dixiſſe, ab inge- 
nuis moribus prorſus alienum eſt, & mera contumeln 
Sed audio Bernoullium de exordio conquerentem quo 
nuper uſus ſum, in ſolutione problematis Leibnitiani 1 
Tranſactionibus Philoſophicis editi. Stylum acriotem 
reprehendit quàm virum bene moratum deceat, ten 
nimium contemptum Extraneorum. Quæ liberius & 
fatus ſum, hæc ſunt: ©& Si nondum viderint | fautor® 
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Leibnitii ] quomodo ex illa [ ex anteriori nempe ſe- 
latione generali ] ©* æquationes ſint deducendæ, id pro” 
« feto illorum imperitiæ tribuendum erit . Hæc 


aateor paulo durius ſonant; ſed fi ad cauſam attendas 


contumelia vacant. Fautores Leibnitii (non omnes in- 
telligo, fed Bernoullium tantum, & Socios ejus anony- 
mos nobis infenſos,) univerſos Anglos indigne tracta- 
unt. Solutionem illam generalem cum non intellige- 
tent, deriſui habebant: In injurioſos & deriſores me 
liberius explicui; contumelia non eſt. . Sed ubi ille 
contemptus Extraneorum? Neminem ego nominatim 
citavi: De Fautoribus Leibnitii ſam ſolùm locutus. Sed 
abſit ut omnes deſignatione illa omnino intelligerem 
quocunque modo cauſæ Leibnitii faventes; tanquam 
ipſe cauſæ Neutonianæ eſſem tam pertinaciter addictus, 


ut alios omnes odio habeam. Sed controverſia iſta 


Neutonum inter & Leibnitium nihil ad me. Solos in- 
tellexi Fautores illos qui in Anglos eſſent infenſi, qui 
me nominatim calumnia provocarunt; Bernoullium ite- 
rum dico quem Principem agnovi cauſæ iſtius, ſoci- 
olque ejus anony mos vel veros vel fictos. Hæc a- 
pertius dico, ne alii de noſtra in alios contumelia im- 


merito querantur. In immerentes injuria eſſet, in Ber- 


noullium non eſt. Sed ad ſuperiora illa rede@þ 
Plagii accuſor, tanquam inventa Bernoullii, aliorum, u- 


ſurpaſſem ut mea. Exempla proferat, dabitur reſponſum. 


Plura ſanè tractavi cum aliis communia; ſed inventis 
alienis ſum minime uſus ut meis. Propria ubique ſum 
ulus Analzfi, ( fi Iſoperimetrum excipias, de quo po- 
ea dicetur,) ut nullo modo dici poſſit me alios frau. 


daſſe. Ar Aatores nominaſſe oportebat, unde artem 


hauſeram, Tinta me quidem tenet reverentia illu 
ſtrium nominum, Hugenii, Hoſpitalii, Varignonii, Leib 


— 


4 Tranſ. Phil. Ne 334. 
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= Se ( 998). 
nitii, aliorum, ut neſciam an ex hac parte non pecea- 
verim, cum mihi ipſi deeſſe videar, cui tantos yirgs 
citaſle ſemper fuiſſet ornamento. Nimia fortaſſe igna. 
via erat, quod de rebus cum eſſem maxime ſollicitus, 
hiſtorias rerum penitus neglexerim. Sperabam tamen 
me in tantæ fraudis ſuſpicionem incidere non potuiſſe, 
cum illuſtriſſima tantorum virorum opera eam facilè 
detegerent. Quæ cum Bernoullio communiter trada 
vi problemata, ſunt, de Funicularia, de Centro Oſcil. 
lationis, & de Iſoperimetris. In duobus primis ſum 
propria omnino uſus analy ſi; in Iſoperimetro uſus ſun 
analyſi Autoris Jacobi Bernoullii, Viri a rebus Mathe- 
maticis optimè meriti, cui debitos nunc perſolvo bo- 
nores. Solutio noſtra problematis de Centro Oſcilla- 
tionis, cum amicis meis communicata eſt uſque ab ini- 
tio Anni 1712. ut teſtes poſſum citare epiſtolas auto- 
graphas Keillii noſtri; Liber item noſter erat penes So- 
cietatem Regiam, & cum omnibus fere noſtris Mathe- 
maticis communicatus, uſque a menſe Aprilis Anni 1714. 
quod hie monitu neceſſarium duxi, ne & Solutionem 
illam ſibi vindicet Bernoullius; cujus Solutiones * dux 
extant eodem Anno editæ; quarum poſterior cum no 
ſtra, quoad principia, tam mire conſentit, ut jurares 
: 8 homine eſſe utraſque inventas. Materia de 
Iſoperimetris excogitata primum eſt a Jacobo Berno- 
ullio, ficut jam innuimus. E jus extat Solutio cum Ana- 
lyſi, in Adis L ipſienſibus Anni 1701. Extat Analy- 
ſis fratris in Commentariis Regiæ Scientiarum Acade- 
miz Anni 1706. Extat & Solutio in Ljdro noſtro. 
De eadem materia Commentarium nupec edidit Ber. 
noullius in Adis Lipſienſibus Anni 1718. proximi ©, 


— 


1 Altera in AR. Lipſ M. Jun. In Comm. Reg. fe Dont M. Aug. alters. 
6 P. 16. & ſeq. Has igitur aliaſque ob ratione» actum agere minimè vi 
2 debor, CC» ; N. 18. | | 5 | | x 
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thi, ne actum agere videatur, non meis ſolummodo, 


apgreditur ; fratri prolixitarem 1 mihi obſcuritatem * 
obſiciens. De novis illis inceptis nihil non magnum ? 


a nene 


gf, 7 uſque obſervavit, petitz, rem totam 


quo faro fir, ut in hac materia de Iſoperimetris, Ber · 


mo, priſtina illa Analyſis ejus a capite ad calcem quaſi 
num aliquod vitium maximum conſtituit: Secundo, 
quod tantum jactitat Principium, a lege uniformitatis, 
quam nemo hucuſque obſeryavit ( fic enim ſtrenuus af- 
irmat ) petitum, à me olim obſervatum eſt: Denique 


uta quæ deinde inſtituitur calculus; qui non Analy- 


2 — 0 i. ao 


I Nullos hic offendet Le gor feogulos, quos abjicit operoſa Fratris analy- 
fs, atque differentiarum tertiarum t#ricas ac [| pinas, quibus undique obſep- 


calculi prolixĩtatem, nec Taylori obſcuritatem æque ingratam ac moleſtam 
bi metuendam habeat, p. 18 —quam Frater per operoſiſimam ſuam analy- 
fi1 elicuir, p. 23. gon tantum ea, quz a fratre meo quond 
i magna pompa, nec minori couatu & labore ſoluta fuete, ego ex 
miformitat is ſolvi citra calculum analyticum, &. 

$ Vide Not. praced. item que ex p. 18. jam ſunt deſcripta. 

9 ——'ztus confidam, publicum ei gratiam habituram, quod occalio mi- 
i extiterit, talia nunc divulgandi, que forte cum multis aliis in ſchedis 
(21s perpetuò manſiſſent ſepulta, quamvis recondite Geometris fines non pa- 
un prolatura, p. 17. quod ibi ex incuria prætetviſum reparabo hic nove.. 
ib ndi modo. qui ſingulati facilitate ex pedit problemat?, non tantùm omnia 
que de Iſoperimetris propoſuerat Fratet, ſed & innumera alla illis affinia, 
pe cujuſdam principii ab unifor v itatis lege, quam nemo hucuſque ob- 
Tvsv1t, petiti, ex ſola Figure inſpectione, ac fine ullo pene calculo æqua- 
nes pro curvis quæſitis ſponte velut ſe offetentes fatia eliciam , &c. ut 
n t.). aQum agere minimè videbor fi in hoc argumenro per ſe difficili 
um monſtrem & rationem brevem, planam, claram, & facilem. qua qui 
W mediocri quoque ingeaio ptæditus ad veritates illas abſt:uſiores (non 

ealiorum, fed) groptiis oculis ſpectandas per venii e poſſi, ita nempe, 
u Kc. ut in Not. 1 N 15 


a lege 


( -1 
2 


rerum etiam fraternis ſolutionibus malevolus detrahere 


pllicetur; & ope crjeſdas principil, ab uniformitatis le- 
ene ſine calculo, nullo labore abſolvet. Sed neſcio 


noullius Deos omnes ſemper offendat iratos. Nam pri- 


quam hic ranquam novam exhibet Analyſin, tota me- 
n fraterna eſt. Analyſin enim conſtituunt Præcepta, 


un ibi ſentit viam, in noſtra methodo nullas percipi et. Nec fratris- 


r OpO- 
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ſis eſt, ſed inſtrumentum Analyſeos. Præceptis ſeme| 
poſitis, quivis facilè calculum inſtituit, more quiſque 
ſuo, hic prolixius, ille magis concinne, prout unicui- 
que faverit Minerva. Negandum non eſt, Bernoy]. 
lium calculum tandem concinnaſſe, & reddidiſſe elegan- 
tiorem ; {ed tamen in Analyſi fraterna fecit, non (ua: 
Nec dubitandum quin frater, adhuc fi vixiſſet, rem red- 
didiſſet non minus illuſtrem Analyſin diximus in prz. 

ceptis contineri ; præcepta vero ſunt omnia fraterna. 
Nam quod curvz quæſitæ arculum minimum, tanquam 
ex tribus lineolis elementaribus compoſitum contempla- 
tur, vel ipſo fatente '* a fratre eſt : quod ex data lon- 
gitudine arculi iſtius minimi quærit rationem differen- 
tiarum Ordinatarum in Lemmatis ſuis, a fratre eſt: 
quod rationem eandem denuo quærit, faciendo ut fit 
ateola naſcens, ex Fund ionibus (ut vocat ) compo: 
ta, vel maxima vel minima. A tratre eſt: quod deni- 
que ex duplici illa expreſſione ejuſdem iſtius rationis 
 Xquationem colligit qua curvæ quæſitæ natura definia- 
tur, à fratre eſt, Sed hæc Solutionem conſtituunt. Er- | 

go Solurio mera fraterna eſt. Dixi me olim uſum eſſe 
Principio illo, quod tanta cum oftentatione ſibi arro- 

gat 


noullius : Ex eadem una pagina, en duo exem - 
pla. In pagina 113, Libri mei hæc ſunt I el 
: m FR Oey 
« of} 1 novus valor ipſius , unde eſt 1 quantits 
data. Luce clarius eſt me hoc loci ex obſervata 


3 om _— 3 
— — — ũ 
a — 


10 Utar pro hoc, ut ipſe fecit in ſua Analyſi, contemplatione arculi 
minimi, &c. p. 18. 


uniform! 


trans ſorma vi 
verim ad profundiora Bernoulli. 


ubi ut unifor- 


> 
Nun wn n 
- = WW 0 


mitas appareret inter formulas X * xquationem 
K 


Videtis; Sedo, quàm ſelfeirer penetra⸗ . 
An hæc obſcura dicet ? 

Ad primam jam pattem promiſſi pervenio, ut o- 
ſtendam priſtinam illam Analyſin Bernoullii efſe omni- 
no corruptiſſimam. Primo per ſubſticurionem ſatis ri- 
diculam, ex profundioribus ſuis neſeio quibus petitam, 


xæquationem F/ x A RO=qw X Apo transformat in hanc 
FOX A? F=qw Xx AT quod in caſu particulari (nem- 


pe quando functiones ſunt ut quadrata ordinatarum ) 

huc redit, ut ſint fimul FOxXRO=gwxpw & FOX 
Fg v unde confit PF: RO:: x: pw Sed 
hoc impoſſibile eſt, quoniam eſt vel P F= RO pwr 


79, vel PFrROtpwTrz9; quorum neutrum cum 
analogia expoſita conciliari poteſt. Nam ſi P FMO 
_ =pw27p; per Analogiam etiam erit 7p=pw ( propter 


FHO) contra hypotheſin; vel fi P FERO Eporre, 
per Analogiam etiam . crit Tp tw, contra hypocheſin 


| decundo parum ſcienter fingit curvaturam in F eſſe ad. 


curvaturam in ꝙ ſicut eſt pO ad FO; cum nihil in hac 
tota Analyſi ſit quod prirlegiu illud vindicet puncto 
2 potius, quam alio cuilibet puncto w in arculo mini- 


mo F Dug ubivis ſumpto. Nec ſanè Curyedo tam ri- 


dicule 


— 


B 
dicule vult æſlimari. Tertio nimis imperite facit 


mn = ddx, nl—dady, & e, cum ſint mn— * dds, 
2 radu. & Nn —_— Denique quod omnium peſ 


* 


ſimum eſt, vitioſiſſimis hiſce principiis perfectiſſimam 
alligavit concluſionem. in problemate primo dico; 
nam in ſecundo eſt talium parentum magis digna pro- 
les. Errores flernoullii veteres & exoletos me expo- 
ſuiſſe putatis. Non ita eſt; ipſe enim h:c habet: 
15 Omnia dudum ſepoſrta accurate ru7 ſus exc nie ndo 4d ſen 
% eri examinis trutinam ee“ e Notandum au- 
tem Solutioncm primi problematis in ſchediaſmate 
meo Commentariis Acad. 9. 225 inlerto. edifice 
* hahere *. Errores ergo ſuos jam denuo adopta- 
vit Und ſortaſſe nunc quæret aliquis, Quo jure hie 
primas ſibi in ſublimiori illa Analyſi tam obſtinata am. 
birione arroget? Ut nemo (it qui in illa aliquid profe- 
cerit, quin continuo accuſetur ad profundiora Bernoulli 
penetraſſe '* Unde conſtet verum eſſe, quod quidam 
nuper affirmavit, regulas extantes in libro de Analyſi 
Infinite parvarum à Bernoullio emanaſſe :? Quod lau- 

des Excellentiſſimi Marchi--nis Hoſpicalii ſint ſuo Piæ- 
ceptori tribuendæ? An hic ſit idoneus qui alios do- 
cuerit regulis diff: rentiandi differentias 5 > Cum multis 

aliis, quæ ſigillatim enumerare non eſt opus. Sed iſtis. 
reſpondeat qui volet: nos in hiſce diutius non moramur. 


* 


11 Pag. 16. 12 Pg 17. 13 Pag. 18. vide etiam Ep. pro En. 
Math. & ſcripts ipſius Bernoullii paſſin. PO r 
14 Concedit Dn. Mat chionem de P Hopital calculum iftum intellexiſſe, 
nec 1gnoret, il'uſtriſſimum hunc virum eundem à Ce). Bernoullio didiciſſe: 
atque minime ipſum fugit, regulas in cio libro de Anal ſi infinite par vo- 
rum] extantes à Cl. Bernoullio promanaſſe. 48. Lipſ An 1718. p. 46+ , 
15 Dum iner ea conjici poteſt, illum cum Dn. Newtono 2b initio 1 
ſto errore hæſiſſe, donec tandem liberati fuĩſſent uſu calculi di ffcrentialis, 
regula; differentiands differmtias 4 Cel. Bernoullia edotti Nut. ib- p. 455: 
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es 't fa * ep "AY peroratione non N harum e- 
vim tædet. Nec ſi quidquam regeſſerit Bernoullius, 
Alter ius reſporidere * babebo. A coftuneliis nos 
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Stone, Tately preſented the Royal Society, from 
Nottiaghamſhirt. A. Dr. - Villiam bb 
* D. and R. * Sor. 44 N44 


AVING : an ned "Gas m 


* Curioſity y, of an human Scelets Cas it was 
den thought ) impreſFd in Stone found lately at the 
1. Mr. 2 South's, Rector of Flifton near Newark, 
MottinghamIſhive,” I was Yeſirous of a — — of it, 

for the Entertainment of the Roy 41. SoC 


politory, Where ſuch rematkabſe 4 ppearafices are beſt, 


ter of Regret, that ſo conſiderablo a Rar̃ity, 
Whereof” has not been obſery'd before in this Hand to 


We may content our ſelves if enough be ſtill viſible to 


it ſelf is a blue Clay Stone, "thi 

doubtedly came from) the nei botiring Quarries of 
fullect, or thereabouts, upon the Weſtern Ciff of the 
long Tra of Hills extending quite through rhe ad- 
ſacent County of Lincbln. it lay, time out of mind. 
KK KK K K K a 


-z. 


e * * T'sario io poſtular? *uſterius nog 


| 1 * * of the bm une ws the ary En 
tis Sceleton of a large” Animal in 4 very bard 


riend, Aker 
» Darwin, Eſq; of. *Lincoln*-Inn, 2 perſon f 


RTY, and 
have at length procuret the Stone ir ſelf for their ke? 


reſery'd, and deſervedly valued. It enhapt but be ma- 
the like 


ny knowledge) ſhould b& maim d and imperſect, yet 


favour a Conjecture of what it has been, - The Stone 
is {fame as (and un- 
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az the fide of a Well near che aforeſaid Mr. $7, 
Parſonage-Hauſe, .where it had ſervd,for a Landing. 
place to thoſe chat drew Water; but upon removal, 
the Under ſide exhibited this uauſual Form, and was. 
Accordingly taken notice of by that worthy Gentleman, 


and laid up in his Garden for Curioſity-ſake. Where 


the remaining part of the Stone, which-contain'd the 
Upper part and Continuation - of the Sceleton, or that 
which was the other fide, and tally d with it, may be, 

is now ucterly unknown: but upon view; I am pet. 
ſuaded. it cannot be reckon d Human, but ſeems o 


be a Crocodile or Porpoiſe. There are Sixteen Verte. 
bra of the Back and Loyns very plain and diſtind, 
with their Proceſſes and intermediate Cartilages, Nine 


whole or partial Ribs of the Left-ſide, the Os Sacrm, 


the Beginnings of the Tibia and Fibula of the Right- 
Leg; on one Corner there ſeem to be the Yeſtjgiaof 


a. Foot with four. of the ſiye Foes, and a little way 


off an entire. Toe, now left perſect in the Stone: there 
are no leſs than Eleven Joiats of the Tail, and the 


Cartilages between them of a White Colour diſtin. 


guiſhable from the reſt We ſhould impoſe upon our 
Senſes, to queſtion, whether theſe be the real Reliques 


of an Animal, for the very Bones themſelves are nov 
to be ſeen. as plainly, as if preſerv d in an Egyptian 


Mummy; a very little while ago, the Society bad 2 
Draught of a Crocodile, tho a ſmall one, found a- 


ter the like manner inclos d in Stone, from a Quarry 
in the Mountains of upper Germany. I ſuppoſe the ſame 
Reaſon accounts for both and all the reſt of theſe 
kind of Foſſils and 1 pleaſe my ſelf in an ocular E. 
vidence, and ſo great a Confirmation of what I had 
the Honour to preſent to the Royal Society, in a late 
Diſcourſe, where I hinted ar a Solution of ſome ol. 

2 | V vious 


* ws } 


4c >, 
vious and remarkable Phændmena, in che external Face 
of the Globe, conſequent to irs Formation, as ſer forth 
in the Miſaic Account; and of ſome Changes it ſuf- 
ſerd at the Vniverſal Cataciſſi, and Provis of tha 
great Cafaſirophe of the animal and vegetable World in 
Plants, Shells, and Parts of living Creatures found in 
Rocks and Quarries. © it. com 
Its remarkable, that all the Stone Pits about the 
Country whence this came, abound with prodigious 
Quantities of Shells, and the like, and the greateſt 
part of the Subſtance of the Stone is a Compoſition 
of them. * There are many Accounts of them in tlic 
Trunſactiom, and this Stone has many Shells of dif 
ſerent Kinds in it. Sr Hans Sloan has a Fiſh. Sceleton, 
amongſt his immenſe Treaftre of Curioſities, found 
near this Place, given 


by the Duke of Rutland. If 
ve look upon a Map of the, Country, and obſerve 
the Lincolnſhire Alpes which 1 ſpoke of before, how 
they run 50 Miles North and south, and on the Weſt 
| fide are ſteep and rocky, we may fee rhe Reaſon why 
theſe Quarries ſhould be fo ſtufr with them; for it 
i; juſt to conceite, that upon retiring of the Waters 
of the Deluge from the Superficies of this Country, 
into the Eaſtern Seas, theſe heavy Bodies met a full 
ſtop, and were intercepted by this Cliff, which has re- 
tain'd ſueh vaſt Quantities of them ever ſince: wt ilſt 
thoſe which fell upon common Mold are moſtly rotten, 
and now loft. a BE 5 
Sir Jſaac Newton's Doctrine of the Attraction of the 
Particles of Matter, according to the Quantity of its 
Solidity, Proximity, and Surface, eſpecially chat it is in- 


l Seel) grearer in the point of Conta®, upon which 
* depends its Coheſion and all the Varieties of Phyfical 
1 Action, will eaſily direct us to a Notion of Petrifa- 


2 dion. We learn how a proper Degree of Heat or Cold, 
10 K KKKKKK 2 Moiſture, 
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„Motion, Reſt.and Time; promote this Prig: 


o 


your ay pe e cn Experiments of Chryſtallizz. 


tion and Freezing, even before the Fire, and in many 
Chymical Mixtures. Whence we cannot be ignorant 


any fancied Vegetation, tho there is ſomething like it 
in Corals, but generally by Appoſition of Parts to 
Parts, as is notorious in the. Fuors of ſubterrancous 
Grotts and Caverns. So that we have no reaſon t» 
doubt but what was Clay, Sand, or Earth 3000 Yeurs 

ago, may naw be Stone er Marble, according to the 
Proportion of Concurrence of ſuch mentioned Cauſes, 
This will perſuade us that the now barren and rocky 
Plains of the. Countries of Syria, India, and Arabia, 
are owing to. Natural Cauſes, as well as an immediate 
Curſe of God for the Diſohędience of its ancient Poſ- 
ſeſſors his peculiar People, becauſe the ſame is obſer- 
vable of the famous Countries of Greece and Africa, 
warm Regions ſo renowned for Fertility in antient Au- 
thors. Wherefore there may be ſome likelyhood in 
the Opinion of thoſe who think that in many Ages the 
whole Face of the Globe may become one great Rock. 
Dr. Plett, in his Natural Hiſtory * Oxfordſhire, gives 
an Account of a Tumulus, now a perfect Mount of Stone: 
and upon St. Vincent's Rock. near Briſtal are Fortifica- 
tions now become ſolid Cliff. I remember, about (ix 
Years ago, Mr. Ralph Widdrington, Brother to the Eat. 
of that Name, ſhewd me many human Bones taken 
from whole Sceletons, with Brittiſh Beads, Chains, . 
ron Rings, Braſs Bitts of Bridles, and the like, which 
were dug up in a-Quarry, near the Seat of the Fami- 

ly, at Blankney, Lincolnſhire ; which very probably was 
plain Mold when theſe old Corpſes of the Briton 
were interrd; and ſince then I ſaw many human Bones 
and Armour, with Roman Coins, Fibule, Gr. ous ui 

8 —— a Stone- 


of Stone growing in the Quarries gtadually, not by 
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Z 
1 Stone · pit in the Park at Hunſtanton, Worfolk ; belong- 

ing to Sir Nicolas LEfrange, in Whole" Cuſtody theß 

now are, Which were cenjectured to have been buried 

in Earth after à Battle. From whence we may judge 
it a vulgar Miſtake, when in the Ruins of old Caſtles 
and Walls, we admire the Tenacity of the Mortar, and 
ate apt to praiſe our Anceſtors, for an Art which we 
ſuppoſe now loſt; when doubtlefs the Strength of the 
Cement is owing to the Length of Time: and. in future 


Ages our Modern Buildings may obtain the ſame Judg- Wi 
ment. JJ oo Re oy + Hy 
From ail which Inflances, I only deſire to infer the - Wi 
antient ſlate of theſe Cliffs, where this Sceleton was, and -Wi 
Shells are daily found, intimately mixt in the Subſtance 14 
ol the Stone, to have been formerly of a ſofter - Con- wn 
fiſtence, capable of admitting them into its Bowels, and F 
to have immur d them as part of it ſelf; and that Earth 1 
which is now manageable by the Plough, may poſſibly | 
in time aſſume the ſame Denſity, at leaſt very little 1 
below the Surface; for in this very Cliff *the upper : 1 
Strata are yet Clay, growing harder as deeper. What Bll 
Creature this has been, for want of a Natural Hiſtory 1 
of celetons, well worthy the Endeavours of this So- 1 
ciety, we cannot poſitively determine; bur generally 1 
find the like to be amphibious or marine Animals. _ 1 
Why ſuch rather than many others, ſhould chance to Wl 
be thus entomb'd, may be thought, beeauſe they were Hy 
able much longer than Terreſtrial Animals to live in 'Bj 
that World of Waters, even till they began to abate lis 
and fall away into their deſtin'd Receptacles; ſo that 1 
while the Bodies of the reſt ſoon -ptriſhing, were cor- ( 
rupted, and their Bones feparated and diſpers d much |, 1 
earlier; this Sceleton, with others of its like, fell entire 110 
into the Fiſſutes of this Bed of Clay, which has ſince * 1 
turn d into Stone, and made this noble Monument 2nd _ 1 
Ut 
Il 
i 


pregnant Token of that general laundatign, durable 
as the vain-glorious-E2yp1:an, Monarchs Pyramids at 
Memphis ; to be perpetuated in the laſting Records of 
this Socigty. See the Figere of this Impunbon, in Tad. . 


n 


IV. 4 curious Deſcription, of the Strata obſervi 
in the Goal-Mines of Mendip in Somerlet- 

fhire; being a Letter of John Strachey Eſq; f. 
Dr. Robert Welſted, M. D. and R. S. Soc. and 
© | by hin communicated to the Society. 


- $9. 
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N oodanls oo 4; 
Now ſend you the Obſervations which I ſome- 
time fince promiſed you, teiating to the different 
> Strata of Earths and Minerals found principally in 
the CeaþMines in my Neighbourhood. For the bet- 
ter Illuſtration whereof ,, have incloſed a Draught, 
which you mult ſuppoſe the Section of a Coal-Coun- 
ixy; and to take in about Four Mile from the North. 
Welt to South Eaſt, and may be applied to the Veins 
f Coal as they lye at Faringdon Gouruy, and likewiſe 
242 Biſbep. Sutton, Which laſt Place is near Stun, but in 
: the Pariſh. of Chew Magna in this County of Somerſet. 
For Diſcovery of Coal, they fixſt ſearch for the Cri, 
which is really Coal, tho very ſriable and weak, and 
ſomerimes appears to the Day, as they term it; ct 
elſe for the Clif, which is dark or blackiſh Rock, ard 
always keeps its regular Courſe as the Coal docs, h- 
ing obliquely over ib, For. all, Coal Jies ſhelving lik 
the Tyle of a Houſe, not, perpendicular nor horizontal, 
unleſs it be broken by a Hiage, which is a parting of 
Clay, Stone, or Rubble; as if the Veins by ſome vio! 
ent Shock were disjointed and broken, io as to let 
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in Rubble, &c. between them. "The Obliquity or 1 
Pitch, as they term it, in all the Works hereabout, is . | | 
about 22 Inches in a Fathom ; and when it riſeth to 1 
the Land is called the Crop, but in the North Baſſeting. 
In the Works near Stony, and likewiſe at Faringdon it | 


riſech to the North Weſt, and pitcheth to the South 
Eaſt ; but the farther they work to the South Weſt, 
the Pitch enelines to the South; and e contra, when 
they work towards the North Eaſt. So likewiſe they 
obſerve. as they work; to the South Weſt, when they 
meet with-a Ridg it cauſeth the Coal to rap ab, that 
is, being cut off by the Ridg, they find it over their 
heads, when they are thro the Rg: bur on the con- 
trary, when they work thro' a ridg to the North Fuſs, 
they ſay it traps down, that is, they find it under their 
„ Ss 8 

Call is generally dug in Valleys or low Grounds- 
The Surface in theſe parts is moſtly a red Soyl, which 
under the firſt or ſecond Spitt degenerates into Malm 
or Loom, and often yields a Rock of Reddiſh Fireſtonr, 
till you come to four, five, and many times to twelve 
or fourteen Fathom depth, when by degrees it changeth - 
to a Gray, then to a Dark or Blackiſh Rock, which 
they call the Coal Clives. Theſe always lye ſhelving - 
and regular as the Coal doth. - But in theſe parts they 
never meer with Fireftone over the Coal, as at Newcaſtle 
and in Staffordſhire. Theſe Clives vary much in Hard- 
neſs, in ſome places being little harder than Malm or 
Lem, in others. ſo hard as that they are forced to ſplir 
nem with Gunpowder: So likewiſe in Colour, the 
top inclining to red or grey, but the nearer to Coal 
the blacker they grow; and whereſdever they meer 
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With them they are ſure to find Coal under them. 
Put to their diſappointment 'tis not always worth the 

dde digging. The firſt-or uppermoſt Vein at Sen 
.— 18. 


is called che Stinking Vein. It is hard Coal fit for Vin 
chanick 
' Fathom and half, ſeldem more than ſeven Fathom un- 
der this, yes anorher Vein, which from. certain Lump 
of Stone mixt with it like a Caput mortaum not Infla 
mable, called Cats-head, they cal the Cathead Vein, 
| About the ſame Depth under this again lyes the Three 
Coal Vein, ſo called becauſe its divided into three dif- 
- ferent Coals; Between the firſt and ſecond Coal is a 
Stone of a foot, in ſome places two feet thick; but the 
middle and third Coal ſeem placed looſe on each other, 
without any ſeparation of a different Matter Theſe 
three Veins before: mentioned arc lometimes work d in 
the ſame Pit: But the next Vein which 1 am going to 
mention is generally wrought in a ſeparate Pit ; for tho 
it lyes the like depth under the other, the Cliff between 
them is hard and ſubject to Water; wherefore | have 
repreſented a Pit lunk thro the three Upper Veins at 
A. and another ſunk upon the three Coal Veins only at B. 


5 Fan becauſe the Coal is figured with Eyes re- 


in this Country Dialect is called a Pear. The Clif 
alſo over this Vein is variegated with Cockle-ſhells and 
Fern Branches, and this is always an ladication of this 
Vein, which, as I before hinted, is always ſearched 
for about 15 Fachom to the North Weſt of the former. 


the Smith's Coal Vein, about a yard thick; And near 

the {ame depth under that again the Shelly Vein: And 
under that a Vein of 10 Inches thick, which being 
little valued, has not been wrought to any purpoſe 


more to the North Weſt. See Eig. Tab. II. 
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uſes; but of a ſu 


lphurous Smell. About five 


and ſo if they ſink on any of the lower Meins they go 
Next under the three Coal 22 is the Peaw Pein, fo 


ſembling a Peacock.s Tayl, gilt with Gold, which Bird 


Under this again between five and fix Fathom lies 


Some ſay there is a alſo, another under the laſt, - 
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( 971 ) 
that has not been proved within Man's Memory. At 
furing don they have the ſame Veins, which, as I am 
informed, agree in all Parts with thoſe of Biſbop- Sutton 
belore · mention d. Bur as Faringdon lies four Miles 
Sourh-Eaſt from Biſhop-Sutton, ſo, in the regular Courſe, 


they would lye a Mile and + deeper than thoſe at Sat- 


toy. But as in fact they are dug near the ſame Depth, 
it follows there muſt be a Trap, or ſeveral Traps down, 


which in all muſt amount to that Depth between the 


{aid Works: 


Between Faringdon and High-Littleton the ſame Veins 


ſeem to retain their regular Courſe ; but at Littleton 
is the beſt Coal, 


their undermoſt and deepeſt Vein 
which at Faringdon proves ſmall. 
On the other hand, in the Pariſh of Stanton Drew, 


to the North-Eaſt of the Coal-Works at Satton aſore - 
ſaid, about a Mile diſtant, and in the true Courſe 
with thoſe at Sutton, the ſame Veins are found again. 
But here they wind a little, and their Courle or Drift 
runs almoſt North, and they dip to the Eaſt; which 
Winding is attributed ro Ridges, which the Workmen 


haye met with on both Sides, and have occaſion d them 
to diſcontinue the Work that way. Ar Stanton they 
have little of the Red Earth or Malm on the Surface, 


but come immediately to an Tron. Gritt or grey Tile- 
Stone, which is a Fore-· runner of the Coal-Clives; in all 


other Matters they agtee wich the Works near Stomy. 


In the ſame Pariſh of Stanton · Drew, a little to the 


Eaſtward, they have another Coal · work, but the Veins 
ae in all reſpects different from the former. Their 
Drift or Courſe is to the Eleven a- Clock Sun, as they 


term it, they Pitch to the Five a Clock Morning, and 


nile to land; conſequently to the Five a- Clock Evening- 
Fin. They have ſeveral Veins, but as yet only three are 
ought worth working. The uppermeſt about three 

LIIIIII Feet 
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1. : 
Feet thick ſmall Lime Coal. The next is about three 
Fathom under it, about two Feet and an half thick, 
fic for culinary Uſes: the undermoſt is about the lile 
Depth under the former, only 10 Inches thick, but 
good hard Coal. 
At Clatton, about two Mile from theſe latter, in the 
ſame Drift. viz. almoſt to the South Eaſt and by South, 
theſe laſt Veins appear again. The Surface here is red, 
and ſo continues to ten, and ſometimes to foutteen 
Fathom, and in other reſpects agree with the laſt- men- 
tion'd Works at Stanton. Dreve. . 
At Burnet, Qucen-Charlton, and Briſſeton, they hank 

| dur Veins which Pitch to the North nearly, and 
conſequently the Drift lies almoſt Eaſt and Weſt, The 
Surface is. red land generally to the Depth of four or 
five Fathom. The uppermoſt is from three to (ix Feet 
thick at Bri ſteton, but leſs at Charlton and Burnet. The 
next, call'd Pot- Vein, is fix Fathom under the former, 
eighteen Inches thick, all hard Coal. Thiraly, The 
Z — Vein, 7 Fathom under the other, Which is from 
two Feet and half to three Feet thick, all ſolid Coal, 

Fuurthly, Reck-Vein, always diſtinguiſh d: by a Rock of 
| Paving: "Sooke, call'd\ Penant; lying over it, which Rock 
is ſometime twenty Feab thick, or more, and therefore 
this Vein is never wroughtein the ſame Pit with the 
former Vein, but about 200 Tards more to the South, 
or to Land, as they term it. ls camputed ſeven tai 
thom. under the fotmer. 

This is all L can ireldewon. avalle different Vein 
af: Coal and Earth inthe! Coal. wotks in theſe Parts 
wherein alf agree in the Oblique*:Siruttion: of the 
Veins.;--and every Vein Hach irs Cliff or Clives lying 
over it, in the ſame oblique manner. All of then 
Pitch or Riſe about Twenty two Inches in a Fathom, 


and almoſt all hre che ſame: STrags/ of Earth, Malm 


and 


+ 4 — 


4 
and Rock over them, bur differ in reſpe& to their 
Courſe or Drift, as alſo in Thickneſs, Goodneſs, and 
Ule. OE, FE F | 
Now as Coal is here generally dug in Valleys, {6 
the Hills, which interfere between the ſeveral Works 
before mentioned, ſeem allo ro obſerve a regular Courſe 
in the Strata of Stone and Earth found in their Bowels: 
For in theſe Hills (I mean thoſe only that are diſpers d 
between the Coal-Works above mention d) we find. on 
the Summits a ſtony Arable mixt with a ſpungy yel- 
lowiſh Earth and Clay; under which are Quarries of 
Iyus, in ſeveral Beds, to about eight or ten Feet deep, 
and fix Feet under that thro yellowiſh Loom, you have 
a blue Clay enclinable to Marle, which is about a Yard 
thick: Under this is another Yard of whitiſh Loom, 
and then a deep blue Marle ſoft, fat, and ſoapy, fix 
Feet thick ; only at about two Feet thick, it is parted 
by a Marchafite about fix Inches thick. But as this 
ſwells beyond the Bounds of a Letter, I muſt defer the 
farther Deſcription of theſe and ſome Lead. Mines to 
another Opportunity ; only 'tis to be noted, that theſe 
| Beds of Stone and Marle, different from Coal, lie all 
Horizontal. 3 5 . 


Tour humble Servant, 


: John Strachey. 
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V. Some Inſtances of the very great aud ſpeedy Vege. 
tation of T URN IPS. Communicated by the 
Rev. Dr. J. Theoph. Deſaguliers, R. S. S. 


T Sutton Coldfield in Warwickſhire, a peaty Ground 
near a Pool (of which ic was formerly a part) 
=. = was ſown with Tarnip-Seed on the 24 Day of | 
Faly 1702. In leſs than Three Days Time the Turnips 
were ſeen above Ground. At Three Weeks end the 
Roots were in Bigneſs equal to Walnuts. Within leſs 
than Five Weeks after the Sowing, the Gardener drew 
great Quantities of Turnips to ſell, they then being 
as big as large Apples. At the end of Six Weeks, viz. 
on the 12th Day of Aaguſt, a large Turnip was plucked 
up (though probably not ſo big as ſeveral others then 
growing upon the ſame Ground) which, together with 
its Top and long deſcending part of the Root, weigh- 
ed above Two Pounds and Fourteen Ounces. At the 
ſame time alſo was weighed an Ounce of the ſame fort 
of Turnip Seed, that the Gardener had ſown his Ground 
with; and afterwards a Thouſand of the Grains were 
counted fingly out of the Ounce ſo weighed ; and the 
reſt of the Ounce was divided into Heaps, as near as 
could be gueſſed, equal to the to00 Seeds firſt ſevered 
and laid together: And it was found that the whole 
Ounce containd above 14600 ſingle Grains; which 
Number multiplied by 46 ( viz. the Number of Oun- 
ces that the Turnip weighed ) produceth 671,600, vr. 
the Number of ſingle Grains of Seed required to equal 
the Weight of the Turnip. From whence may be ga- 
thered, that (upon ſuppoſition, that the Increaſe of 


the Turnip was all along uniform and equal, _ the 
— ime 


mT 
Time it was ſown till it was pluck'd up) the Grain 
of Seed which it ſprung from, weighiag when it was 
ſown but e of an Ounce, was increaſed in Weight ac 
cording to the following Proportions, vis, 


Weeks time — '671,600 


Tn Six 


: 5 —̃ + 666 - 4 
Minute of? Fra. 
an Hour 


"Bt 


Some time after, another Ounce of the ſame ſort of 


Feed was exactly weighed, and the Grains were found 
to be in Number 14673. . 


| Another-Turnip- of the ſame Crop was plucked up 


on the 21/4 Day of Oovber; and being put into a Scale, 
was found to weigh above Ten Pounds and an half; 
which- unuſual. and truly wonderful. Bulk it acquired- 
(it being ſuppoſed, as above, that the Growth was 
al along alike ): by. increaſing the. Weight of the Seed 
it was raiſed from, 15 times in every Minute of an. 
Hour from the- Sowing to the Drawing of it 
The Gardener neglected to thin his Turnips..in due: 
oy. probably their Growth had been more con - 


At another Time, in two other ſorts of. Turnip · Seed, 


it was found by counting, that an Ounce of one ſort 


contained 14702 Grains; and an Ounce of th2 other 


lort no fewer than 14905 Grains. ed 
Its credibly reported; that of late Years, Turnips 


have been pretty. frequently. found growing in ſeveral - 
Counties of this i.ingdom, that have weighed above 
Wie as much; one of u hich was ſeen ac Birmingham. 


about the Year 1710. 
| . 29, VI. An: 
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VI 0 VAccount of ſome 3 tried with 
Mon. Villerte's Burning Concave, in June 1718. 


By the Rev. Dr. e” Harris and .J. T. Deſa- 
_ guliers, Reg. Soc. Ss es 


1 E is a Cogcave 47 Inches wide, and 
ground to a Sphere of 76 Inches Radius; fo 
: that its Focus is bois 38 Inches: diſtant from 
the Yertex of the Glaſs. Ihe Metal of which it is 
made is a Mixture of Copper, Tin and Tin-Glaſs, 
whoſe Reflexion has. 2 of a yellow Caſt. The 
Concave - Surſace has ſcarce any Flaws, and thoſe very 
ſmall ; but the Convex kad which i is allo poliſh, has 
lome Holes in it. 
Having held Ae Bodies i in the few of this Mi 
roir, we obſerv' d what happen d to them whilſt expos | 
to this great Heat; and wich an half ſecond. 8 
took notice of the Time in which any material Change 
happen d co them. 
Experiments were as follow, and made from 
Nine till 3 in the Morning. 


= Ne 1. . Ared piece of a Roman Peters. which began to 
5 melt in 3 Seconds, was ready to drop in 100. 
CY . Another black Piece i, at 4, and was 
ready to drop at 64 Seconds. 

3. Chalk taken out of an Echinus Spatagns fill 
with Chalk only, fled away an 23 Seconds. 
4. AFollile-Sholl calcind in 7 Seconds, and did 
no mote in 64. 
5. A piece of Pompey s Pillar at Alexandria, Was 
vitrified in the Black Part in 50 Seconds, 
and in the White part in 54. 6. Cop 
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6. Copper-Oar, that had no Metal i in ir viſible, 
3 vitrineg in 8 Secoſds. 8 
12 Slag, or Cinder of the ancient Iron- work 
faid to have been wrought by the Sronm, 
teady to run in 19 Seconds: and an half. 
Hire * Glels growing. hot, burn d with much 4055 Force. 
i 8. Hon, Oar f fled at firſts buy melted i in. 4 Se- 
conds. _ 
Talk began 1 to cileide at 49 Secbints, and 
held in the Focus 64. 
Ic. Calculus humanss in 2 Seconds was catcin, 
and only dropp'd off in 6b. 
11. An anonymous Finds Tooth melced mz 
Seconds and an half. 
12. The Asbeſlos ſeem d cadentd 3 little | in 
28 Seconds; bur it was now ſomething 
ecloudy: Menſ. Villette wy" _ 2 5 Aus i 
AQlſually caleines it. 077% 
hy * | A Golden Macehefits 4001 w picees, and 
| | began co melt in abovt: 30 Seconds 
14 A Silver Sixpence meld. in 7 Seconds and E 


an half- 
+ Haltpeny melred i in 


15 A King immune Coppe 5 
- 20 Second, and ran with an Hole in it in 31. 
5 16. A King ber ges Halfpenny wig 1 36 3 


to : conds, and ran in 343 
0. 17. Tin melted in 3 Seconds. 
ll 25; Caft Iron in 16 Seconds. 

199. Slate melted in 3 Seconds, had an Hole in 6. 
Id 20. Thin File melted in Seconds, had 2 Hole d 
Js. and was vitrift'd'thro' in 867 
ddl 2x. Bone calcin d in 4 Seconds, and vitiffd in 37. 

An Emerald was melted into a Subſtance 5 
was like a Turquois Stone. 5 | 


ds, ! A Diamond weighing 4 Grains loft - of - 
_ its Weight V ll. 4 
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VII. An Account of the Extraordinary METEOR 
. ſeen all over England, on the 19th of March 
- 17415. With a Demonſtration of the uncommon 
Height thereof. By Edm. Halley, LL. D. and 
Secretary to the Royal Society. 8 


HIS ͤ wonderful luminous Meter which was ſeen 
in the Heavens on the Igth of March laſt, as 
ic was matter of Sur prize and Aſtoniſhment to 
the Vulgar Spectator, ſo it afforded no leſs Subject of 
Enquiry and Entertainment to the ſpeculative and cu- 
rious in Phyſical things: Some of its Phenomena being 
_ exceeding hard to account for, according to the No- 
tions hitherto received by our Naturaliſts ; ſuch are 
the very great Height thereof above the Earth; the 
vaſt Quantity of the Matter thereof; the extravagant 
Velocity wherewith it moved; and the prodigious Ex- 
ploſions thereof heard at fo great a Diſtance, whole 
Sound, attended with a very ſenſible Tremour of the 
ſubject Air, was certainly -propagated through a Me 
dium incredibly. rate and next to a Vacuum. 
In Num. 341. of theſe Tranſact ions, 1 have collected 
what 1 could find of ſuch like Meteors, and ſince, turn- 
ing over the Ephemerides of Kepler, J accidentally hit 
upon another, prior to all thoſe there deſcribed, and 
which was ſeen all over Germany. Of this the Words 
of Kepler are: Die 7, Nov. 1623. Meteorum ignitun, 
Globus ardens ab occaſu in ortum volans tota paſim Ger- 
mania fuit conſpectus. In Auſtria etiam fragorem exit 
ditum affirmarunt quaſi a fulmine ; quod vanum tamen pulo: 
nibil enim tale Confirmant deſcriptiones que extant. 50 
Af 55 = nei 
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neicher this, nor any of the other hitherto deſcribed, 
em to come up in any Circumſtance to this late Ap- 
pearance; of which I am in hopes to give a ſatisfa- 
ory Account, being enabled by the very many Re- 
lations thereof communicated to the Royal Society, from 
moſt parts of the Kingdom; tho' it was not my good 
Fortune to {ce it my (elf ; and tho' very few of our 
Countrymen who beſt know the 55, had better luck. 


Some of the moſt perfect Deſcriptions we have receiv'd 


are the followings Se ; 
Firſt, Our very worthy Vice-Preſident Sir Hans Sloan, 


| Baronet, being abroad at that time, happen'd to have 


his Eyes turned towards it, in its very firſt Eruption 3 
and the next Day he was pleaſed to give me in Writing 
what he had with great Exactneſs noted about it, in 
the Terms following: On Thurſday, March 19. 175%, 
* paſſing along Eaſtward by the N. E. Corner of Son- 
* thampton-ſtreet in Bloomsbury-Square, London, at about 
* Quarter after Eight at Night, I was ſurpriz d to 
* ſee a ſudden great Light, much beyond that of the 
Moon, which ſhone then very bright. I turn'd to 
the Weſtward where the Light was; which I appre- 
* hended at firſt to be artificial Fire- works or Rockets. 
The firſt place I obſerv'd it in, was about the Plei- 
* ades Northerly, whence it moved after the manner, 
but more ſlowly than a falling Star, in a ſeeming 
direct Line, deſcending a little beyond, and withal 
below, the Stars in Orion's Belt then in the S. W. 
" The long Stream appear d to me to be branched about 
the middle, and the Meteor in its way turn'd Pear- 
" faſhion'd or tapering upwards. At the lower end it 
came at laſt to be bigger and Spherical, tho it waz 
„not ſo big as the Full Moon. The Colour of it was 

Whitiſh, with an eye of Blue, of a moſt vivid daz- 


ling Luſtre, which ſeem'd in Brighrneſs very nearly 


to 


7 M 


T7 EY 


* to n if not ſurpaſs that of the Body of the 
6. Sun in a clear Day, beheld by the naked Eye. Thi; 
0 Brightnels obliged me to turn my Eyes ( which had 
44 „beit Uupils adapted to the Light of the Moon) from 
* jt ſeveral times, as well When it was a Stream, ag 
66 when it was Pear-faſhion'd and a Globe; tho' | had 
a great Curioſity to obſerve it with Attention. ſr 
0 ſeem d to move in about half a Minute or leſs, about 
the Length of 20% and to go out, as I gueſs'd, about 
« as much above the Horizon. There was left behind 
it, where it had pals'd, a Track of a cloudy or faint 
t reddith Yellow Colour, ſuch as red-hot iron or plow. 
* ing Coals have, which remained more than a Minute, 
% ſeem' d to ſparkle, and kept its Place without falling 
46 This Track was interrupted, or bad a Chaſm towards 
* its upper end, at about two Thirds of its Length. ! 
did not hear any Noiſe it made, but the place where 
e the Globe of Light had been, remain'd after it was 
s extinct, of the ſame reddiſh Ycllow Colour with the 
+ Stream for ſome time, and at fitſt ſome Sparks ſeem'd 
© to itlue. from it, fack as come from red-hot tron bea 
ten on an Anvil. The Surprize, Brightneſs of the 
46 Light, and. Noiſe of the People upon the Variations 
** of the Appearance, calling to one another to obicrve 
** what they never had obſerv'd in their Days, and 
7 thought. to be prodigious, binder d me from taking 
* notice or remembring any thing farther about it. 
It were to be wiſht that Sir Hans had more cipecial- 
ly regarded the Situation of the Track of rhis Meteor 
among the fixt Stars, and let us know how much it 
paſt abo c the plejadis, and how much under the B: lt 
of Orion, that ſo we might with more Certainty have 
derermin'd its Pcfition in reſpect of the Horizon of 
London; for which purpofe the whole Number of Spe 
Qators there has not futrniſhed US Wi h one ſufficient 


O blerra- 


r 


koned ar a quarter p 


. 981) 


Obſervation. But all the Relations, however other wiſe 
differing. agree in this, that the Splendour was little 


inferior to that of the Sun; that within doors the 
Candles gave no manner of Light, and in the Streets not 


only all the Stars diſappear'd, but the Moon then Nine 
Days old, and high. near the Meridian, the- Sky being 


very clear, was ſo far effaced as ro be ſcarce ſeen, at 


leaſt not to caſt a Shade, even where the Beams of 
the Meteor were intercepted by the Houſes: ſo that for 
ſome few Seconds of Time, in all reſpects it reſembled 


perfect Day. 5 FC 
The Time when this happen'd was generally rec» 


paſt Eight; but by the mote ac- 


curate Account of the Rev. Mri Pouũ Cho only faw 
the Light) agreeing with what has been ſent us from 


the Pariftan- Obſervatory, it appears to have been At 


# 8 apparent Time at London. And the Sun being 
then in 97 gr. of Aries, the Right fſ{cenſion of-rhe 


Mid-. Heaven was 130 gr. 45% Whereby the Poſition of 
| the Sphers of fixt Stars is given. Hence the Lucida 
Pllialum will be found at that time to have been 


257 gr. high, in an Azimwh 6 gr. to the Northward 
of the Weſt, and conſequently the Arch the Meteor 


moved in, was inclined to the Hotizon with an An- 


gle of about 27 gr. having its Node of Interſection 
therewith. nearly South Sonth We /t 3 28 will be more evi- 
dem by what follows. oe 


At Oxford. five Minutes earlier, Mr. John Whitefide, 


R, S. Sec. Keeper of the Aſhmole Muſeum, and very 
kiltal in both Mathematical and Phyſical Matters, 
immediately after the Extinction of the Meteor, made 
haſte out to ſee what it might be, and well conſider'd 
tue Situation of the Track it had left in the Sky: 


© found it to have paſt about 1. Degree above the 
preceding Shoulder of Orion, and about 3 gr. above 
285 3 the 
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the middle of his Belt, where there appear d a lumi- 
nous Nubecula of a reddiſh Light, being a Dilatation 
of the Track, ſeeming to have been occaſion'd by 
fome Exploſion there; and by what he could learn from 
thoſe that ſaw it, it was thereabout that it broke out, 
and firſt began to efface the Stars. Hence it proceed. 
ed as to ſenſe in an Arch of a great Circle, and paſ: 
ſing in the middle between the Tail of Lepus (6 By 
ero) and 8 in the Fore-Foot of Canis major, it termi- 
nated about & in the Breaſt of the ſame, nearly in 
95 gr. of Right-Aſcenfion, with 23 gr. South Declins- 
tion: and at the place of its Extinction there remained 
a large whitiſh Nebula, much broader and of a ſtronger 
Light than the reſt of the Track, which he took for 
a certain Indication of a very great Exploſion made 
there. By Computation it will be found that the An- 
gle this Track made with the Horizon of Oxford was 
neareſt 40 gr. and its Interſection due SSI; and 
that the place of its Extinction was about 9 gr. aboye 
the Horizon, in the Azimuth of 32 gr. to the Wef, 
At Worceſter Mr. Nicolas Fatio, a Perſon greatly 
skill'd in Aſtronomical Affairs, ſaw this Meteor deſcend 
_ obliquely towards the South, making an Angle with 
the Horizon of about 65®, and interſect ing it about 
SSV , as may be colleed from a Scheme thereof 
ſent up by him, and communicated to the Royal &. 
ciety, ſeeming to be defign'd with ſufficient Exatnels 
By this the Track left aſl Orion and Canis major to the 
| Weſtward, and divided the Diſtance between Siris 
and Procyon, ſo as to be almoſt twice as far from Pyr 
cyon as Sirius. The Time here was one Minute belore 
Eight, this City being about 9' of Time to the Well 
of London, and conſequently the Right-Aſcenſion of tht 
| Mid-Hcaven 128 - fre 
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( 983 ) 
| Now the Situation of the three Cities London, Or- 
122 and Worcefter being nearly on the ſame V. N.. 
Point, whereon the Track of the Meteor had its grea- 
teſt Altitude above the Horizon, equal to the Angle 


of its viſible Way; if we ſuppoſe it at London to have 
been 27 Cr. high, and at the ſame time at Worcefter 
to be 65 gr. high, in the Plane of the Vertical Circle 
paſſing through London and Worceſter ; ſuppoſing like- 
wiſe the Diſtance between them to be 90 Geographi- 
n cal Miles, or one Degree and half of an Arch of a great 
. Wl Circle of the Earth, we ſhall by a Trigonometrical 
d C:{culvs, too obvious to be here inſerted, find the per- 
: pendicular Height to have been 64 ſuch Miles; and 
the Point over which it was then perpendicular to have 
been 30 ſuch Miles V. N. J. from Worcefter.. And the 
n- WM Geographical Mile to the Engliſh Statute Mile being as 
2 2; to 20, this Height will be no leſs than 73 © Enzliſh 
d MW Miles. The place alſo directly under it, will be found 
ve to be about Preſtain on the Confines of Hereford and 
fadnor-Shires. Nor can we be much out in this De- 
ly termination, the Oxford Obſervation concurring nearly. 
nd in the ſame Concluſtion. 3 5 
ith This Altitude being added to the Semidiameter of 
out WJ the Earth as Radiut, becomes the Secant of Eleven De- 
col WM grees, ſo that the Meteor might be ſeen above the Ho- 
„mon in all Places not more than 220 Leagues diſtant: 
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from it. Whence it will not be ſtrange that it ſnould- ie 

be ſeen over all Parts of the Iſlands of Great Britain e 

and Ireland, over all Holland and the hither Parts of 9 1400 
Cermany, France and Spain, at one and the fame inſtant 105 
of Time | | 0 
This ſuggeſts a very great uſe that might be made of |; 
theſe momentaneous hænomena, to determine the Geogree i; MR 
Pwical Longitades of Places. For if in any two Places two U Lind if! 
Obſervers, by help of Pendulum Clocks duly — | [1 | 1 
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ns 
by Ccleſtial Obſervation, do exactly note at what 
Hour, Minute and Second ſuch a Meteor as this blows 
up and is extinguiſht. the Difference of thoſe Timez 
will be the Ziftercnce of ongirude of the zwo Places, 
as is well known. Nor does it require ſo much as the 
Uſe of a Teleſcope, as in the Methods hitherto put in 
rraQice for that purpoſe : ſo that if theſe Appearances 
could be predicted, and Notice given of their coming, 
that we might know when to expect them, I ſhould 
make no Ditftculty to prefer this way of ſettling the 
Geography of a Country before all others. 
Having thus fixt one Point in the Line of its 
Motion, let us now conſider what courſe the Meteor 
took from thence. And firſt at the Town of Kirch. 
Stephens, on the Borders of Tork/bire and Weſtmorcland, 
in a Meridian very little ro the Weſtward of Worceſter, 
but about 25 gz. more to the North, ite was obſerved 
to break out as from a dusky Cloud, directly under 
the Moon, ahd from thence to deſcend, nearly in a Per. 
pendicular, almoſt to the Horizon. Now tlie Moon, be- 
ing at that time in the third Degree of Leo, was about 
half an hour paſt the Meridian, and conſequently much 
about a point to the Weſt, or 8 5 . and the Situation 
of Freſtain from Kirly-Stevens being ſufficiently near 
-upon the ſame Point, it follows that the Direction of 
the Track of the Meteor was according to the Great 
Circle pailing over thoſe two Places. e 
And this is further confirm'd by the Obſervation of 
Sam Cy uns, Eſq; Reg. Soc. Soc. who at Fiverton, about 
twelve Geographical Miles nearly due North from Exc. 
ter, obſerved the firſt Exploſion of this Meteor exact: 
ly in his Zenich, as he was aſſured by applying his 
Eye to the fide of his Door, which he took to be per- 
pendicular, and looking upwards: And from thence he 
law it deſcend to the 5outhwards directly in the _ 
E | Zi: 


( 985 ) 
Azimuth, without declining either to the Right or Left: 
Hence it is plain, that the Track likewiſe pass Ss 


| this place, which by our belt Maps is found to lie in 


1 Line wich Preſtain and Air. * HS with ſufficienr 


Fxatnels ; ; fo that we ſhall take it for granted that 
this was the very Courſe it held. 


Tiverton, we have the Oxford Obſervation to compare 
wich it, in order to determine more nicely the per- 


was found to be 3 - gr. above the middle Star of O- 


boye the Horizon; and the Diſtance between Oxford 


do the Semidiameter of the Earth being 3437+ ſuch 
Miles, to 3498 Miles the Diſtance of rhe Meteor from 
the Center of the Earth; from which deducting the 
Semidiameter, there remains 60 Geographical Miles 


Rew Mer. Vall. Derham, who at Windſor ſaw the afore- 
herly of the Seven Stars in the Shield of Orion; that 


Whence, the Diſtance between 71 juerton and V. 1 ſeor 


Meteor 60 ſuch Miles wanting only one Quarter. So 
ar | in a. round Number we may conclude ic co have 
en juſt 69. Geographic or 69 Natute Miles above 
be Farch's Surface. Nor is it pollibe to come at a 
clic 2g:erminacion-of this matter, by reaiqn of the 
Coarlenels and lnaccuracy of our Data, which were 
only 


On this Suppoſition, that the firſt Exploſion. at- 
tended with the reddiſh Nubecula, was directly over 


pendicular Altitude there At Oxford this Nubecula 
riou's Girdle, at 6” 3» and was therefore 26; or. a» 


and Tiverton, being 19. 55 or 115 Geographical Miles, 
it will be as the Sine of 61 35 tothe Sine of 63 30 0 


for the! Height « of the Meteor above 7; zverton : And that 
this was ſo is confirmed by the Obſervation of the 


laid Nabecula about two Degrees above the molt Sou- 
s (the Time being du 6“) in the Altitude of 23 gre 


being 150 meaſured Miles, or 130 Geographical by a2 
like Proportion we ſhall find the ſame Height of the 
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( 986 ) 
only the Notes of Perſons under the Surprize of i, 
ſuddenneſs of the Light, and no ways pretending tg 
Exactneſs; however, ſuch as they are, they abun. 
dantly evince the Height thereof to have e ceeded 47 
Engliſh Miles, not to ſay 38 or 40, as ſome woylg 
fain have it. Te, 9 
I was unwilling to leave of, till | had pic upon 
ſome Hypotheſis that might ſubject the Mertion gf 
this Meteor to a Calculus, that the Cutionus it be 
able ro compute the viſible way therec?. cih ine. 
ſpect of the Horizon, or among the tix: tres + This 
1 found might be done with tolerabic Fx2::e1s, ſup- 
poſing that it mov'd in the Arch ©! a + zcie concen: 
trick with the Farth, but 60 Geogr. Wiles without it; 
and that the Point of the firſt Expioſion was over the 
Lat. of 5c? 4© and 3* 40 to the Welt of London; and 
that of the laſt Extinction over Lat. 475. 40 with 
4*. 50 Weſt Longitude: The Time being fixt to 8 
Minutes paſt Eight at London. Hence it will be caly, 
by a Trigonometrical Proceſs, to obtain the viſible Ak 
titude and Azimuth of the Meteor at either of its Ex 
pleſions, as ſeen from any Place whoſe Longitude and 
Latitude is known; and from the Time given, the 
Points in the Sphere of Stars anſwering to thoſe Azi 
muths and Altitudes are readily deduced. Let tho 
that contend for a much leſs Height of this Meteor tij 
if they can on ſuch their Suppoſit ion reconcile the ſeveni 
 Phenemena before recited with one another, and with 
the Obſervation of the Rev. Mr. William Ella, Rector 
of Fampton in Nottinghamſhire, berween Gainstorongh 
and Redford, which for its Exactneſs I muſt not omi: 
Here at 8* 5“ the Meteor was ſeen to pafs pteciſel) i 
the middle between Sirius and the Fore Foot of Can, 
major, moving obliquely to the Southward, in a Line 


u hole Direction ſeem d to be from the middle — 


_ TI 
the two Shoulders of Orion. The Latitude of the 
place being nearly 53*. 20', and Longitude Weſt from 
London O. 45. Let them try how they can account 
for its being ſeen five Degrees high at Aberdeen in Score 
11nd, and near as much at Peterhead half a Degree more 
Northerly : and then they will be better able to judge 
whether it did not exceed the reputed Limits of our 
Atmoſphere. Laſtly, if the apparent Altitude of the 
Meteor at Paris was not 5 r but 11 gr. on the N 
point, when it muſt have been in its greateſt Luſtre, 
there will be no pretence to bring it lower than bave 
made it, "eſpecially * it be allowed to have follow'd 
che Track I have aſſign'd it, over Priftalh, Cardiff, 
Minhead, Tiverton, and Breſt in Breta © 
Allowing this to have . the Path moyd in, it 
would be eaſy to aſſign the real Magnitude and Velo- 
city of this Metcor, if the ſeveral Accounts of its ap- 
parent Diameter, and of the Time of its Paſſage from 
dne of its Exploſions to the other; were conſiſtent with 
themlelyes. But ſome of them making its viſible Ap- 
pearance nearly equal tõ the Suns, Which in the Opi- 
nion of many it far exceeded, we may ſuppoſe with 
the leaſt that, at the time when it firſt broke out o- 
ver Tiverton, its Diameter was half a Degree. And its 
Horizontal Diſtance being 150 Geogr: Miles from Lowe 
een, and its Altitude 60, the Hypothenuſal or feal Di- 
ante from the Ko will be more than 160 ſuch Miles; , 
to which Radius the Subtenſe of half a Degree will 
be above an Engliſh Mile and half, being about 2800 
Yards quamproXim.- After the ſume männer it is dif- png 
frult to affign its que Velocity, whilſt lome make it 
jn hilt, others leſs than a quarter, of a Minute, in paſs 
n ging from its firſt Exploſion to its laſt ExtinQtion : : 
ane Bit the Diſtance: it moved in that time being about 
en 3 77, or 180 Geogr: Miles, we may modeſtly compute 
is 8 7 N ic 
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that ſuch a Meteor as this might have occaſion d that 
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which is a Swiftneſs wholly incredible, and ſuch, that 
if a heavy Body were projected horizontally with the 
ſame, it would not deſcend hy its Gravity to the Earth, 
but would rather fly off, and move round its Center in 
a perpetual Orb, reſembling that of the Moon. 
Of ſeveral Accidents that were reported to have at 


it to have run above 300 ſuch Miles in 'a Minute, 


tended irs Paſſage, many were the effect of pure Faq- 
ey; ſuch as the hearing it hiſs as it went along, as if 
it had been very near at hand: others ima 
felt the Warmth of its Beams; and ſome 


gined they 
there were 
that thought, at leaſt wrote, that they were ſcalded by 


it. But what is certain and no way to be diſputed, is 
the wonderful Noiſe. that follow'd its Exploſion. Al 


Accounts from Devon and Cornmal and. the neighbour- 


ing Counties are unanimous, thas there was heard 
ther 
RON,, f a — 
vas ſoon follow d by a razling Noiſe, as if many ſmall 
Army had been promiſcuouſly diſcharged. What was 


e, As it were the Report of a very great Can- 
or rather of à Broad fide, at ſome diſtance, which 


peculiar to this Sound was, that it was attended with 


an uncommon. Tremour of the Air, and every where 


in thoſe Counties, very ſenſibly ſhook. the Glaſs-Win- 


dos and Doors in the Houſes, and according to ſome, 


even the Houſes themſelves, beyond the uſual Effect of 


Cannon, though near; and Mr. Crumqs at Tiverton, on 
this occaſion, loſt a Looking · Glals, that bei 


loole 
in its Frame, fell qut on the ſhock, and was broken. 


Nor do we yet know the Extent of this prodigious 
Sound, Which was heard, againſt the then Eaſterly Wind, 
ja the Neighbourhood of Landon, as I am inſorm d; and 


yond Lewis in Suſſex S0 that cannot 1elp thinking) 


— Nam{#% 


"0-1 
unge Dieſpiter 
gu: coruſcs nabila eib * Je F 

. C Plerumque, per parim tonantes 

Eeęit equos volubremqae currun, 

Qs bruta tellus, c. Concutit ar. 
ut whether the Report heard near Lewis were of that 
Exploſion right over Devonſhire, or rather of that latter 


17 Minutes paſt Eight. 
t remains to attempt fomething 


u leaſt how they might poſſibly be effected. And firſt 


Height, and are quickly returned in Rain, Dews, Cc. 


nate Levity, have a ſort of Vis centrifuga, and not only 


Fxperiment whereof was firſt ſhewn me by the Reverend 


the Royal Society. 
matter of the Meteor might have been raiſed from a large 


puted Limits of the 4tmuſphere; where, being diſengaged 
tom all other Particles, by that principle of Nature that 
congregates Homogenia viſible in ſo many Inſtances, its 


and much greater at the Extinction over Britam, I ſhall 
jor undertake to determine, till we have ſome further 
Accounts from France, whence hitherto we have only 
had, that at Paris the Time of the Appearance was at 


| towards a Solution 
ol the uncommon Phæno mens of this Meteor; and by 
comparing them with things more familiar to us, to ſhew 


the unuſual and continu'd Heats of the laſt Summer in 
theſe Parts of the World, may well be ſuppos d to have 
| excited an extraordinary Quantity of Mapour of all forts; _ 
of which the aqueous and moſt others, ſoon condens d 
by Cold, and wanting a certain Degree of Specifick Gra- 
iy in the Air to buoy them up, aſcend but to a ſmall 


whereas the inflammable ſulphureous Vapours, by an in- | 


— gn i ; 
5 FL _ w_4: 
—6 Xx — * — l 


— 


have no need of the Air to ſupport them, but being agi- 
ated by Heat, will aſcend in Vacus Boileano, and ſublime 

o the top of the Receiver, when · moſt other Fumes fall 
nſtantly down, and lie like Water at the bottom; the 
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r. Mhiteſide at Oxford, and was very lately made before 
By this we may comprehend how the 


Tract of the Earth's Surface, and aſcend far above the re- 
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"ny 
Atoms might in length of time coaleſce and run * fin 


tos ſly toget r, Aas We ſee Salts ſhoot in Water; and gradu. 
ally contracting themſelves into a narrower compaſs, might 


lie like a Train of Gunpowder in the Ether, till catching 


fire by ſome internal Ferment, as we find the Damys in 
Mines frequently do, the Flame would be communica. 
ted to its continued parts, and ſo tun on like a Train fird 


This may explain how it came to move with ſo uncot- 


ceivable a Velocity; for if a continu d Train of Powder 


were no bigger than a Barrel, it is not eaſy to ſay. noh 


very faſt the Fire would fly alongſt it; much leſs can we 
imagin the Rapidity of the Accenſion of theſe more in- 
flammable Vapours, lying in a Train of fo vaſt a Thick. 
neſs. If this were the Cale, as it is highly probable, it was 
not a Globe of Fire that ran along, but a ſucceſſive kin 
dling ofnew Matter : and as ſome parts of the Earth might 
emit theſe Vapours more copiouſly than others, this Train 
might in ſome parts thereof, be much denſer and bigger 
than in others, which might occaſion ſeveral {maller Ex 


ploſions, as the Fire ran Along it, beſides the great ones 


which-were like the blowing up of Magazines, Thus we 
may account for the rattling Noiſe like ſmall-· Arms, heard 

after the great Bounce on the Exploſion over 7 zverten; 

the Continuance of which for ſome time, argues that the 
Sound thereof came from Diſtances that encreaſed. 


What may be ſaid to the Propagation of the Sound thro 


A Median, according to the receiv'd Theory of the Air 


above 300000 times rarer than what we breath, and as 
faid before, next to a Vacuum, I muſt confeſs | know not. 
Hitherto we have concluded the Air to be the Vehicle ol 


Sound; and in our artificial Vacuum we find it greatly 


diminiſh'd : but we have this only Inſtance of the effec 
of an Exploſion of a Mile or two diameter, the immenſ! 


ty of which may perhaps compenſate the extream fine 


nels: of the Medium. 
| e 
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> T1 5 now better than thirty Years ſince I had a 


ol Jupiter, they determined that Cape to be 1*. 11' 0 
could not be more than 17 grad. See Phil. Tranſat. 
Ne 183, Very lately | have fallen upon an Obſervation 
favour : ſor l had accidentally a Journal of an Officer of 


the Ship Emperor put into my Hands, who in his re. 
turn from India, on the fifth of March 1718. oblery'd 


juſt 180 Leagues to the Eaſtwards of Cape Bonne Eſperance. 


had that height at 7h. 17 ½ P. M. and by comparing 


pd - | 4 : . : ; ] | ; i 
= * ; 
pe 77 ” Fs - — I 3 em. EI CE —d 


Mm Obſervation of the end of the Total Lunar 
Eclipſe on the 5 th of March 1718. obſerve] 
near the Cape of Good Hope, ſerving to deter. 
mine the Longitude thereof. With Remarks thereqy, 

y E. Halley, R S. Secr. 


| Diſpute with ſome of the French Geographers about 
the Longitude of the Cape of Good Hope, ſaid to have 
been obſerv'd by the Religious Miſſionaries ſent to Chir, 
in the Year 1685. By an Emerſion of the firſt Satellite 


174 grad. more Eaſterly than Paris, that is 20 grad. from 
London; which for the reaſons I then gave, l concluded 


which I believe will determine the Controverſy in my 


the End of a Lunar Eclipſe, when the viſible altitude of 
the Moons Centre was 130. 25. he being then in the 
Latitude of 345. 23 South, and as they found afterwards, 


By Calculation I find that in that Latitude the Moon 


this Eclipſe with t hat we obſerv d with great exactneſs on 
Febr. 119, 1682, (which agrees perfectly well with our 
Numbers) I conclude the middle of this to have been 
at Londen at 3% 48' P. M. To which adding 1. 46 for 


e 
FIC 


. (993) 
the Semiduration (this being very certain from the ob- 
ſerv d Continuance of the Eclipſe of 1682.) the End 
will be found to have been at Longon at 5". 34. The 
Ship was therefore in a Meridian 26 to the Eaſtwards 
of London: But ſhe was at that time 180 Leagues to 
the Eaſtwards of the Cape, which diſtance in that La- 
titude gives eleven Degrees of Lofigirude ; this there- 
fore being deducted from the Longitude of the Ship, 
leaves juſt 15 grad. or one Hour, for the difference of 
Meridians between London and the Cape. So that by 
this account the Cape is yer nearer our Meridian than ! 
had formerly made it, and near ſix Degrees nearer than 
M. De la Hire places it in his Tatl's, 
This Eclipſe was attended with all the Circumſtances 
requiſite to make the Concluſion as certain as the na- 
ture of the thing will admit of: For the Moon was near⸗- 
ly in Perigæo, and the Eclipſe almoſt central; for which 
realons ſhe emerged out of the Shadow as ſwiſtly as 
poſſible :- The Sea was very ſmooth, there having been 
little Wind for above 3o Hours before; and the Moon 
was not too high to be well obſerved with a Foreſtaff. 
Nor were they long at Sea before they made the Land, 
for in leſs than five Days, on the tenth of March at 
Noon, they had paſt Cape 4 Agulhas the molt Southerly 
| Promontory of Africa, which then bore from them 
North Eaſt, about ſeven Leagues diſtant. The End of 
this Eclipſe, though not viſible here, might have been 
een in Germany, both at Nureniurg, Leipſick and Berlin, 
but we cannot learn that it was any where obſerved 
tere; however our Numbers in this Caſe may be ſecure» 
ly relied on. 3 5 0 
On this occaſion it may not be amiſs to inſert an Ob- 
eryation or two l procured to be made at the Cape, by 
Ar. alexander Brown a Scotch Gentleman, who went to 
ide in India on our Companies account, He carried 
ee Wicht 


| ( 994 ) 
with him a very good Braſs Quadrant of above two 
Foot Radius, and at the Datch Settlement at 741 J. Bez 
having rectify d his Pendulum Cloct by correſpondent A]. 
titudes, on the 4th of Auguſt 1694, at 5h. 59“ Mani, the 
diſtance of the bright Limb of the Moon from the right 
Shoulder of Orion was obſerv'd to be 25 3. And the 
next Morning Aug. 5. at 5b. 21. 12“ the ſame Limb 
was diſtant from Procqon 25. 57, and at 5. 36. 48“ 
from the lucida Arietis 58. 29. — 
It were much to be wiſht that the Moon had, either of 
theſe Mornings, been accurately obſery'd at Greenrich 
or Paris, or at ſome Place in Europe, whoſe Longitude 
from them is well known. But that failing us, I had re. 
courſe to the Period of the Lunar Motions, which is 
perform'd in 18 Years and ten or eleven Days, after 
which the Errors of our Lunar Compurations return 
very nearly the ſame; and | found among my own old 
 Gbfervations, one that tallyed well with that of the gth 
of Auzuſt. Viz. Anno 1676. July 23% 13". 11, 35". 
at Oxford, I oblerv'd the Moon to apply to the Star is 
medio Collo Tauri, by Bayer markt 4. The Star at that 
time was diſtant from the Southern and neareſt Cuſp of 
the Moon by the Micrometer 20. 32". and at 13". 17. 
157. when it ſeem'd to immerge upon the bright Limb 
of the Moon, it was diſtant from the Northern Cuſp 
23. 20'; but this leſs certain by reaſon of the hazey 
Air. The Star at that time was in & 289. 56. with 
15. 13. 200. North Lat. whereby I found that our Lunar 
Tables, founded on Sir Iſaac Newton's correct Theory of 
her Motion, gave her place at that time only two Mi- 
nutes too flow ; which Error being allowed on the 4th 
of Auguſt 1694.the reſult was, that 5b. 59, at Cape Bonn 
Eſperance was at London 4". 53'. whence the difference of 
Lorgitude 16+ degrees, ſufficiently near what we had 
— , T_T. — 


| ralde deſiderati inveſtigationem incitare. 
mo tentamen illud primùm ſuſcepi, eodem ea, quæ in 


eee veeceguce gu cenege gecco co0e 


1 JACOBI KEILL, M. D. : 


. 


Viro Ccleberrimo 


Rien Me. AD, „ 11 D. 


&. p. D. 


Jacobus 5 


in Actis Philoſophicis nuper publicatam legi; in 


qua, ea quz à me traduntur de viribus Cordis, infir- 
Cum æſtimatio virium, 
quibus Cor Sanguinem expellit, à Borellio facta, fere 
omnibus valde incredibilis- videbatur, non me temera- 
rium, non Borelli nomini injurioſum, non orbi licerato , 
ingratum facturum exiſtimavi, ſi ad verum propius 
accedere tentarem. In quo Tentamine, non accuratam 
"rium Cordis definitionem mihi propoſitum erat dare, 


mare conatur vir Doctiſſimus. 


ſd potius methodum, quã hæ vires forte inveniri poſ- 
ent, indicare; & Geometriæ peritiores ad Problematis 


eo reprehendit vir Doctiſſimus, nunc deſendam. Ne- 
9 P quaquam 


De Viribus Cordis F hiſtola. 


"Piſtolam D. Jurin, Tibi, Vir Clariſſime, 8 


Quo ani- 
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dere dignetur, hanc Tibi ſcripſi literam. Quem enim 


Controverſiæ intelligentem & æquiſſimum mehercule 


tineat, determinare ſuſcepimus. Sed Cor, inquit, 
cum & ipſum inter contrahendum movetur, & corpora 
„ oppoſita, Sanguinem nempe & arteriarum tunicas 
„„in motum impellit, patet ejus Potentiam non alii 
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© poteſt, quam linea cum rectangulo. Ara nemine 
certè noſtriim, quod ſeio, eſt Motus Cordis cum por: 
dere quieſcente comparatus. Potentiam autem Cordis 
ſeu vim Cordis motricem & Sanguinem impellenten 
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quantitatem in dato tempore efficiens, æqualis eſt pon 
deri, quod vi ꝑravitatis cadendo, in eodem tempo 
eandem mots quantitatem ſibi acquirit. Hinc vis, qu 
ex orificio aliquo aqua exprimitur, certo ponderi æqu- 


primens æquales motus in temporibus æqualibus & 


(996) 
quaquam enim mihi honorem quzro (utcunque par. 
va mea exiſtimatio ſit, eſt certe debito major) ſed 
Genti Medicæ lucem undecunque illatam gaudeo. 14. 
circo non ut Decreta mea ſultineam, ſed ut vir hyic 
aegotio pluſquam par, ſuas demonſtrationes fecum re. 
putare, & Reipublicæ Literariæ correctiores denuo reg. 


Adverſarius Patronum ſibi ambivit, ego Te judicem 


Præcipuum quod Borellio, D. Moreland, mihi objicit 
vitium eſt, quod in Potentia Cordis zſtimandi, quam 
rationem ad pondus iners, vel corporis gravitatem oh 


* ratione ſciri poſſe quanta fir, quam ut motus hujus 
© quantitatem cognitam teneamus. Motus autem qui 
libet cum pondere quieſcente comparari non magis 


— 


Cc 


cum pondere conferre, quid prohibet non video. Quan 
quam enim inter 'Pondus & Motum corporis ſolidi null 
it relatio, vis tamen motrix, fi in fluidum agit, 4 
vim gravitatis quandam certe rationem habet. Et ie 
vera vis corporis motrix, certam in fluido motis 


lis eſſe dicitur: quia pondus datum, & vis aquam & 


neran 


CY 


CE —ͤ4 
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-erant. Hic genuinus Corollarii Newfonlam ſenſus mi- 
hi videtur elle, nec ab hoc fenſu dilcrepant, quz de 
Cordis viribus explicui. Verba Nentoni funt, is, qua 
tatus 4944 exilicntis motus generari poteſt, æqualis eſt pon» 
ri &. quæ non ſatis attendiſſe videtur Jurinius, 
cum dicit Fondus autem illud quo motus aquæ ex vaſe 


* 


effluentis generari poteſt, &. 3 
Sed ſi hac re 4 nobis peccatum eſt, : cum ſummis 
terte hujus ſ{xculi Geometris Hugenio & Newtono pec- 
cavimus, quorum uterque vim fluidorum per vim gra- 
vitatis exponit. Nec in Corol. prædicto id ſolummodo 
facit Newtonus, ſed in aliis etiam locis oſtendit Metho- 
dum, qui ratio re ſiſtentiæ Medii, id eſt, actionis fluidi 
in corpus ſolidum, ad vim Gravitatis vel centripetam 
inveniri poteſt, ut videri licet in Prop. ta & 5ta Libri 
ſecundi, eorumque Coroliariis, Alia profecto eſt actio 
fluidorum in ſolidum, & alia ſolidorum in ſe invicem. 
fluidum data velocitate motum, datum pondus ſuſti- 
nere poteſt, cum fluidi partes ſibi mutuo continuò 
ſuccedentes in pondus impingunt, adeoque vis fluidi eſt 
teyera ponderi æqualis; ſed cum Solidorum non par eſt 
ratio, eorum Vis cum Gravitate comparari nequit. 
Me inſuper reprehendit Vir ingenioſiſſimus, quod ve- 
locitatem Sanginis è corde detruſi, per totam ſyſtolem 
æqualem poſui, quam ille valde inæqualem eſſe de- 
monſtravit. Verum à me nuſquam Sanguini æqualis 
data eſt velocitas, ſed pro ſumma omnium velocitatum 
mediam poſui. Sed utrum æqualis vel inæqualis eſt 
danguinis & Corde ejecti celeritas, nondum ſatis mihi 
conſtat; certe quæ pro æquali velocitate ſtat ratio, ea 
mihi in præſens firmior videtur. 3 

vic emaculatis vitiis quæ in prima noſtrà methodo - 
reptehendit vir Cl: quid in alterà quæ ſubjuncta eſt, 
illi diſplicet, videamus. Et eſt certe aſſumptio illa 
quæ à Borelljo, aliisque viris doctis fæpius uſurpata eſt, 

————Aa<-TS 
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nempe, quod ſimilium muſculorum vires ſunt in ratio. 


ne ponderum. Aliam virium rationem in Theoremate 
50 ſtabilire conatur Jurinius: ſed cum ex communi 
omnium ſuorum Theorematum Principio oritur demon. 
ſtratio, com muni etiam eorum fato involyetur : Si e- 
nim pr incipium illud fallax eſt, (ut mihi videtur) nec 
ad caſus ad quos adhib-tur, congruit; corruunt certe 
omnia, quæ hic baſi innituntur. Supponit Vir Clar: 
Vaſorum tunicas in Sanguinem intus contentum im- 
petu irruere, & motus (ui partem Sanguini ictu com. 
municare: & hic in motu Cordis, vult Ventriculum 
tanquam ſolidum Corpus, dati velocitate motum, in 
Sanguinem impingere, & ictu motus ſui partem illi 
impertire: quæ ſuppoſitio nec Sanguinis nec Cordis, 
nec Aeris è Pulmone expreſſi motui competit, nec uli 
minimorum ictuum reiteratione, horum motibus ita 
accommodari poteſt, quin quæ inde deducentur con- 
cluſiones pro incertis & omnino falſis haberi debeant. 
Cum inter Sanguinem & Cordis intimum nullum 
intercedit ſpat: um, fed eſt alter alteri contiguus, non 
iQu hoc in illum, ſed preſſu agit: nec ullam in initio 
ſuæ contractionis celeritatem ventriculi habent, ſed ſe 
contrahendo velocitatem tempore acquirunt, tanquam 
gravia cadendo, vel ut fluida rareſcendo, ex quo forte 
omnis vis Cordis oritur. Adeoque non æquabilis eſt 
motus contractionis, ut vult Vir Doctiſſimus, ſed eſt 
motus inſtar cadentis acceleratus. Idem igitur eſt dif 
crimen inter ictum quo Cor Sarguinem ferire vult J# 
rinius, & pteſſuram qua Cor revera in Sanguinem apit, 
quod eſt inter actionem corporis ſolidi mori, & vim 
gravitatis: ſed ipſo fatente, hæ e comparari nequeunt, adeo- 
que preſſura ſeu actio cordis in Sanguinem per ictum nec 
2. Viro laudato expoſita eſt, nec unquam exponi poteſt. 
Hanc ſententiam confirmat ipſa Cordis potentia 4 Viro 
Cl invehta. Si enim pondus dari velocitare 2 
5 ERS coſdi 
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 cordis potentiæ æquale eſſet, tunc Sanguis omni vi 
Cordis in pondus illud direte impulſus motum ponde- 
ris temporis momento deſtrueret: fed quocunque mag- 
no impetu ponderi occurrat Sanguis, nunquam illi 
omnem motum in inſtanti eripiet, adeoque eſt hoc pon- 
dere potentia Cordis minor, nec reRe per motum pon- 
deris vires Cordis exponuntur. 
Fluidorum vires in corpora ſolida, ubique eodem 
prorſus modo quo lolidorum vires in ſe invicem, Juri- 
zins xſtimat & perpendir, cum tamen maxima interſit 


| diferentia; & ab hoc capice fluit quicquid eſt in il- 
| lius Propoſitionibus erroris Ubi enim corpus ſolidum, 
| cujus partes firmiter inter ie cohærent, in aliud impin- 


gt, unaquæque corporis particula ſimul & ſemel ſuam 


queis nulla eſt partium cohærentia, nulla fluidi pars, 
niſi in iplo tactu, in corpus ſibi oppoſitum agit: idcir- 


n WW nullam illi vim imprimunt. Corpus etiam ſolidum 
0 unicum ſolummodo ictum alteri commünicat; at co- 
ſe WW lumna fluidi in corpus ſibi oppoſitum- continue agir; 


& minima columnæ pars minimo temporis momento, 
itum infinice parvum illi imprimit, eodem prorſus 
modo quo gravia cadendo agunt, quibus igitur fluido- 
tum motus recte comparatur. Porro omnis motus 
corporis ſo hdi in alterum directe impingentis in 
temporis momento deſtrui poteſt: ſed motus folidi vim 


in dato tempore evaneſcit, pati ratione, qua Gravitas in 
corpus ſurſum miſſum vim ſuam exerit. Ex quibus 


& vim gravitatis magnam eſſe affinitatem, & unam per 


um gtavitatis referri non poſſe. Cumque banc diffe- 
rentiam 


alteri vim impertit ; at res aliter ſe habet in fluidi, in 


co cum columna aquæ ad verſus corpus ſolidum ſur- 
ſum vertitur, partes columnæ à corpore remotiores 


fluido imprimentis non niſi gradatim imminuitur, & 


latis abunde conſtat, inter vim fluidi in motum act, 


Uteram recte exponi poſſe 3 vim autem corporis ſolidi ad 
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preſſure, 
qua Natura utitur, pro Principio adhibita, alia Theo- 
remata de Cordis & Sanguinis motu & viribus, elegan. 
te ſuà demonſtrationis methodo, conſtruere dignabitut, 
ſeſe dignum, mihi certe gratum, nec eruditis inutile 
præſtiterit. Tu, qui Rei Medicæ principatum tenes, Vir 
Ampliſſime, diſſentientium diſputationes tua prudenti 
ita moderari digneris, ne Indottis ludibrio, ſed ut Do- 
ctis emolumento eſſe poſſint. Dabam Northam?tuair 
23. die Junii 1719. FF 
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III. An account of ſome Experiments relating to the 
Specific, Gravity of Human Blood. By James 
Jurin, M. D. —.. ̃ ĩ · 


T is well known from the Obſervations of Mr. 
| Leemwenhitk and others, that Human Blood conſiſts 
of red globular Particles, ſwimming in a pellucid In- 
pba, or Serum. Which two different Subſtances, tho 
of unequal Specifick Gravities, yet ſo long as they con- 
rinue to circulate in the Veins and Arteries, are pte- 
vented from ſeparating by their Motion and Warmth, 
Bur when the Blood comes to ſtagnate and cool in 1 
Porringer, the globular Particles uniting together by 
their attractive Power, and ſinking by their Weight, 
which is greater than that of the Seram, form the 
Coagulum, or Craſſamentum, at the bottom of the Por 
ringer, the Serum ſwimming above i 

I bings always happen in this manner, when the 
Craſſamentum is at liberty to ſubſide : but it often falb 
out, that, either by its adheſion to the ſides of the 
Veſſel, or by the bubbles of Air, which the _ 
— 5 * Sather 


| In a third Experiment made by 
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ſtick to it's Surface, the Craſſamentum is kept from ſink- 


ing, and ſeems to float upon the top of the Serum. 

Theſe Accidents ſeem to have given the firſt occa- 
Gon to that Opinion, which, I think, has been gene- 
ally entertaind by thoſe who have writ upon this 
Subject, namely, that the globular part of the Blood 
i ſpecifically lighter than the Serum, in which it 
ſwims. 1 „ F 
hut that which has fo fully eſtabliſht this perſua- 


fon, is the Authotity of the late excellent Mr. Boyle, 
who, among the many valuable and curious Experi- 


ments he has giyen us in his Natural Hiſtory of Human 


Blood, has lefr the following ones upon this Subject. : 


The ſpecifick Gravity of Serum of Human Blood 
was found by weighing-a piece of Sealing Wax firſt in 
derum, and afterwards in Water, to be to the ſpecifick 


Gravity of Water, as 1024 to looo. 


In a ſecond Experiment, which for greater accuracy 
was made with an Inſtrument contrivd on purpoſe, 


. the ſpecifick Gravity of Serum Was found to be to that 


Water, as 1194, to 1000. 


made by the ſame Inſtru- 
ment, and with Serum from the Blood of another Per- 
fon, it's ſpecifick Gravity appear d to be 1186. 


The Medium between theſe two laſt Experiments 3 


1190, which has ſince been univerſally receiv'd for te 
ſpecifick Gravity of Serum of Human Blood, the firſt 
Experiment being declar d by Mr. Boyle himſelf to be 
leſs exactly made than the other. 


The ſpecifick Gravity of Human Blood was found 


by Mr. Boyle, to be to that of Water, as 1040 to 1005 ; 


though on account of difficulties by him mention d, 
he was far ſrom being ſatisfy'd with this Experiment, 
and recommended the thing to farther tryals. TY 


Theſe 


( Yoo! ) 


- Theſe Experiments however having hitherto paſt 
uncontroverted, and it appearing from them, that the 
ſpecifick Gravity of Serum was greater than that of 
Blood in the proportion of 1190 to 1040, or of $ 
to 7 nearly; it was a neceſſary conſequence of this, 
that the Blood Globules were ſpecifically lighter than 
the Serum, and that in a very great degree, conſide. 
ring the ſmall proportion, that the bulk of the C74 
ment um was found to bear to that of the Serum, from 
other Experiments. 5 : : 
From this it was not improbably conjeQured, that 
theſe Globules were thin Veſicles fill'd with an Aereal 
ſubſtance: and this Opinion ſcem'd to receive a great 
confirmation, upon its being obſerv'd, in viewing the 
Circulation by a Microſcope, that a Blood Globule, in 
paſſing through a very narrow Veſſel, would change 
its ſhape from a Globular to an Oval Form, and would 
recover it's former Figure, as ſoon as it was got thro' 
the narrow Paſſage; which appearance ſeem'd to be na- 
turally accounted for from the Elaſticity of the included 
Aura. 5 f 1 et 
Upon this conjecture have been built a great many 
Solutions of the Fhxnomena obſcryable in the Animal 
Oeconomy, and the diforders of it ; particularly a late 
ingenious account of Muſcular Motion, It it net my 
buſineſs at preſent to examine any of theſe, nor is it 
my defign to caſt any reflection upon their Authors, 
who were led into this miſtake by the natural conſe- 
quence of a matter ot Fact, for the truth of which they 
had fo great an Authority, as that of the excellent Per- 
fon above-mentioned. But I hope, I ſhall eaſily be 
pardon'd for enquiring into the ſoundneſs of the 
Foundation, when the Superſtructure erected thereupon 
is ſo conſiderable ; and the following Experiments, 
however trivial in themſelves, will not appear unwo- 1 
the 


( 1003 ) 
the conſideration of the Royal Society, if it be found, 
that they may prevent us from running into Errors of 
the greateſt conſequence. 1 | 
Exp. I. I have ſeveral times cut off a ſmall part 
of the Craſſamentum, when by its adhefion to the ſides 
of the Porringer it has ſeem d to ſwim upon the Sur- 
face of the Serum, and have put it into another Veſ- 
ſel filld with Scrum: upon which it has immediately 
ſunk to the Botton. . . 
Exp. II. When the Coagulum has been buoyd up in 
the Serum by the bubbles of Air adhering to its Sur- 
face, I have ſeparated a ſmall part of it, where thoſe 
Bubbles haye been thickeſt, and pur it into a Glaſs of 
Serum, in Which it has ſwom, as before. Then ſetting 
the Glaſs upon the Air- Pump, thoſe Bubbles burſt af 
rer one another, as the Receiver was exhauſting, and 
the Air being again let into the Receiver, the lump 
| of Craſſamentam ſunk to the bottom of the Glaſs, 
Exp. III I have often placed a drop of Serum upon 
a clean Glaſs before a Microſcope, in which I had 
diſſolvd a very ſmall quantity of Blood, and obſery'd, 
that when the Glaſs was held in a perpendicular Po- 
ſture, the Blood-Globules ſubſided to the bottom of 
the Drop; and inverting the Glaſs, the Globules again 
deſcended thro the Serum to the Bottom. I had the 
lame ſucceſs with a ſmall quantity of Serum and 
Blood in a Capillary Tube. And the fame thing has 
_ long ſince obſery'd by the famous Mr. Leeuwen- 
= gs 
| Theſe Experiments undeniably demonſtrate, that the 
Craſamentum, or globular part of the Blood, is ſpecifi- 
cally heavier than the Serum; and conſequently it is 
by no means probable, that the Blood Globules are 
Veſicles filfd with Air, or any other Fluid lighter than 
Serum. And that they are not fill'd with any fort of 
i 92 Elaſtick 


Exp. V. In a ſmall quantity of Serum of Human 
Blood, I diſſolv d ſo much Blood, as that the Globules 
' mighe not lye too thick together, to hinder their being 
ſeen diſtinctly. Then having lodged a ſmall drop of 
this Liquor on the inſide of a thin Glaſs Tube, I fitted 
the Tube on to the Air-Pump, and placed a Microf. 
cope by it, ſo that I could ſee the Blood-Globules 
through the Tube. This being done, I caus'd the 
Tube to be exhauſted, keeping my Eye upon the Glo- 
bules all the time, in order to obſerve whether they 
dilated themſelves, as the: Air was withdrawn ; but 
could not perceive the leaſt alteration, they appearing 
exactly of the ſame bigneſs in the Vacuum, as they 
had done before. Whereas if they had been fill'd with 
an Elaſtick Fluid, they would either have burſt, or 
have been dilated to at leaſt 70 or 80 times their 

former Magnitude. The Stop; cock being afterwards 
turn d, and the Air ſuffer'd to re-enter the Tube, the 
Blood-Globules ſtill retain d the ſame bigneſs, as in Yacw. 
To this it will perhaps be objected, that a learned 
Member of this Society, in a Book lately publiſh, has 
aſſerted the direct contrary to what I here affirm, and 
has aſſur d us, that the Blood-Globules in an exhauſted 
Receiver, inſtantly ſwell, and dilate themſelves ſo, as 
to become incredibly large. But as that Gentleman 
does not tell us, upon what Experiment this aſſertion 
is grounded, it may not be unreaſonable to ſuppoſe, 


that he was mifſed by che common Hypotheſis, which f 
he there maintains, of the Blood-Globules being filld I 2 
© With Air, and by what he has beard oe ſeen of the 

bubbles of Air, which ariie from Blood in the Air Pump in I t 
the ſame manner as from other Liquors, and which not I d 


eaſily breaking out ſrom fo viſcid a Fluid, occaFo 
0 


Lissy) 
the appearance he mentions. However this may bes 
to prevent any diſpute, and avoid the coming to 
Uri ereditis, Qvirites) [ ſhall offer a Teſtimony, that 
every body will be ſatisfy d with, namely that of the 
learned and ingenious Mr. Machin, Profeſſor of Aſtro- 
yomy in Greſham Colledge, and one of our Secretaries, 
who having honour'd me with his Company at a re- 
petition of this Experiment, in order to be witneſs to 
the Event, was fully ſatisfied upon repeated tryals, 
that there was no perceivable difference between the 
Magnitude of the Blood Globules in the Air, and in 
Vacuo. Upon this occaſion the two firſt Experiments 
were likewiſe repeated in his preſence, with the ſame 
Succeſs, as above related. CO 
Though what has been already ſaid is a ſufficient 
proof of the Opinion aboye-mentiond, yet however 
to prevent the Objections, which may ariſe for want 
of Experiments made in the ſame manner with Mr. 
Bojle's, as well as for the ſatisfaction of the Curious, 
who may be deſirous to know the true Specifick Gra- 
vities of Serum and Blood, I ſhall proceed to demon- 
tate the ſame thing by Hydroſtatical Experiments. 
Exp. V. Novemb. 13. 1713. Having ſuffer d a quan- 
tity of my own Blood to ſtand about 24 Hours in 
the Porringer, and then drawing off the Serum carefully 
with a ſmall Siphon into a convenient Glaſs, I found 
by the Hydroſtatical Balance it's Specifick Gravity to 
be to that of Water, as 1029,8 to 1000, 
Exp. VI. Feb. 21. 1716-7. I examin'd the Serum 
from the Blood of another Perſon in the ſame manner 
ud found it's Specifick Gravity to be 1028, 6. 
0 
n 


— —— 
cn 


Exp. VII. VIII. and IX. April 8th, 1717. I obtain d 

three ſeveral quantities of Serum from the Blood of 
different Perſons. The firſt of theſe was of a deep 
: = -- Colour, 


—— „ „ - 
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Colour, inclining ſomething to red, and a little Turbid. 
It's Speciſick Gravity was 1029, 7. 3 
The ſecond was likewiſe a little Turbid, and of 3 
pale whitiſh Colour. The Specifick Gravity of this 
was 1030, 2. : 
The third quantity of Serum was perfectly clear, and 
of the colour of Canary. It's Specifick. Gravity was 
found to be 1030. 5 
Though theſe five ſeveral Experiments were all care. 
fully made, and with a Balance whoſe accuracy I wig 
well aſſur'd of, yet for farther Evidence, I thought it 
proper to make that which follows, after another man- 


ner. 


Exp. X. Jan. 15th. 1718.9, IT drew off all the 
Serum from five or fix ſeveral Porringers, containing thi 
Blood of different Perſons, This 1 found to be a lit. 
tle tinged with Blood, which was occaſion d by my 
being oblig'd to draw it oft pretty near to the bottem 
of the Porringers, in order to obtain a quantity (uft- 
cient for my purpoſe. For this reaſon I ſuffer d it to 
ſtand about two Days, in which time the Globular 
part of the Blood was entirely precipitated to the Bet. 
tom, and the Serum was become perfectly fine and 
tranſparent. I then drew it off with a Syphon into a 
Glaſs Vial with a narrow Neck, which 1 fill'd to a 
certain mark made in the Neck for that purpolc. 
This done, I placd my Vial in a nice pair of Scales, 
in which | had a counterpoile for the weight of the 
Vial, and found that quantity of Serum to weigh 
2284; Grains. 1 8 Ch 5 3 
Then pouring out the Serum, I filld the Vial with 
common Water to the ſame mark, and found the 
weight of the Water to be 2219 Grains. 
From which it follows, that the Specifick Gravity 
33 T— 


Ex . 
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Exp. XI. July 14. 1719. I procurd a quantity 
of Blood taken from the temporal Artery, from which 
drew off the Serum the next Day, and weighing it 
in FT — manner found it's Specifick Gravity to be 
102 


Theſe Experiments agree ſo nearly together, that 


the little difference between them may very well be 
attributed to that which is between the Serum of dif- 


ferent Perſons; or to the variations occaſion d by heat 


and cold in the ſeveral Seaſons of the Year, in which 


they were made. So that from them we may ſafely 


determine the Specifick Gravity of Scrum of Human 


Blood at a Medium to be 1029, 5, or in a round num- 
ber 1030. From which the greateſt Variation in any 


of thele Experiments is little more than one in 1000 3 


whereas the difference between Mr. Boyle's Experiments 8 


and mine amounts to 160 in 1000. 


Ext. XII. April 6. 1717. In order to find the 
Srecifick Gravity of Human Blood, which, by reaſon 
of it's tenacity, and ſudden alterations upon ſtanding, 


cannot be determin'd by the Hydroſtatical Balance; I 
took a narrow- neck d Vial, and filld it to a Mark, | 
with Blood pour d immediately out of the Porringer, 


as ſoon as £ Perſon was blooded. This 1 weigh, 
as had done the Serum before, and found it's Speci- 


fick Gravity to be 105r. 


Exp. XIII. Avg. 5th. 1717. Having fill'd the fame 
Vial with the Blood of another Perſon, running im- 
mediately out of the Vein through a Funnel, it's 12 
ciick Gravity was determin'd at 105 3. 

Suffering this to ſtand till it was cold, 1 found the 
Blood was ine a ſmall matter below the Mar K in the 

eck of the Vial. This being fill'd up with the Wa- 
ter, which in ſo ſmall a quantity could make no ys 

3 
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vity of cold Blood to be 1055. 


fore, the Specifick Gravity of cold Blood was again 


IIth Experiment, being weighd in the ſame manner, 


in Specifick Gravity from Venal Blood and Serum, 
than the ſeveral Portions ot theſe do from one ano- 
ther, it's plain, that the difference in this reſpec be- 
tween Arterial and Venal Blood is wholly inconſide- 
rable. The Animal Occonomy indeed teaches ue, 
that the Serous Liquor is perpetually drawing off 


as the quantiry ſeparated in one Circulation is very 
ſmall, the Blood muſt arrive in the Veins nearly of 


ries. 3 


made ule of in the 12th Experiment had been ſuffered 


have been 1053; wherefore, taking a Medium be- 
tween the four laſt Experiments, we may allow the 
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ble difference from Blood, I found the Specii 


ick Gra: 


Exp. XIV. Aug. 6th. 1718. The laſt Experiment 
being repeated in the ſame manner as the Year be. 


found to 1055. 1 5 
Exp. XV. July 14th. 1719. The Arterial Blood, 
from which the Serum was afterwards drawn off for the 


it's Specitick Gravity was 1052, 5. 
As this Arterial Blood and it's Serum, differ no more 


from the Arterial Blood by the ſeveral Secretions, but 


the ſame denſity, as when it runs through the Arte- 

In the x3th Experiment we obſery'd, that the Blood 
alter'd irs Specifick Gravity upon cooling from 1053 
to 1055; from which we may infer, that if the Blood 


to ſtand till ir was cold, it's Specifick Gravity would 


Specifick Gravity of cold Human Blood to be 1054. I 
The difference of 14 Parts in a 1000, between this I 
and the Specifick Gravity determined by Mr, Boyle, is 


_ eaſily accounted for, if we conſider, that that Gentle: 
man did not make uſe of a Veſſel with a narrow Fc 


Neck, as plainly appears from the circumſtances men 
0 tioned 


L way ) . 

toned in his Experiment; and conſequently a ſmall 
error in the height of the Liquor would make a conſi- 

derable alteration in the Specifick Gravity. 1 

Since therefore the Specifick Gravity of Human Blood 
8 105 4, and that of its Serum 1030, it is plain, that 
Blood is heavier than Serum by about one part in 43. 
from which it manifeſtly follows, that the Globular 
part of the Blood is ſpecifically heavier than the Serum, 
ince the Globular part being ſeparated from the Blood 
kaves the remainder, or the Serum, ſpecifically lighter 
, 0 

But in order to determine the exact 
nity of the Blood Globules, it is firſt neceſſary to know - 
the Preportion, which the whole quantity of the Craſ. 
ſmentums contained in Blood bears to the Serum. To 
this end Mr. Boyle has given us two ſeveral Obſerya- 
tions of the weights of the Craſſamentum and Serum, af- - 
ter they have ſeparated one from another in the Por- - 
ringer. Bur beſides the difficulty of making this Ex- 
periment with any tolerable exactneſs, it is to be con - 
ſder d, that there is a great deal of Serum contain'd in 
the interſtices of the Globules, that compoſe the Craſſa - 
nentum. 9 5 5 

This difficulty however is in ſome meaſure anſwer d 
by two other Experiments, which Mr. Boyle made for 
this purpoſe, after the following manner. He put a 
quantity of the Craſſamentum, already ſeparated om 
the Serum, into an Alembick, and ditiii!'d off the re- 
mining Serum to drynels, but without drawing off the 
Oil, or Volatile Salt; after which he weigh'd the di- 
il'd Liquor, and the dry Maſs left behind. 

By comparing thei: Experiments with the two for- 
dle mer, it will be found that the entire weight of Serum 
ton contain'd in Blood is nearly = of the whole, and con- 


= ſequently 
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Pounds, fourteen Ounces, and fix Drachms of 2 
Phlegmatick Liquor, that had ſcarce any thing of the 
fœtid Scent, which is uſual in the diſtillation of An. 
mal Subſtances; and its Specifick Gravity was nearly 
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- conſequently the weight of the dry'd Cy oſementum is 


only two fiſteenths of the Blood. 

But for farther ſatisfaction, an Analyſis was made 
at my deſire with a large quantity of Blood, amount. 
ing to four Pounds fourteen Ounces, by that ingeni. 


ous and skilfull Chymiſt, Mr. John Brown, 
From this-was obtain'd, with a very gentle heat, two 


the ſame with that of common Water, being bur 


loco, 8. This being mixt with a ſtrong ſolution of 


Alum, ſcarce afforded any Coagalum; but exhibited a 


conſiderable one upon mixture with a ſolution of R- 
„„ . 


The diſtillation being continued with the ſame 
Heat, we had ſeven Ounces more of Phlegm conſide - 
rably impregnated with Volatile Salt, as was manifeſt 


from the Smell. The Specifick Gravity of this was 


19007, and having mix d it with Tinctura Martis opti- 


ma, Solution of Alum, and of Roman Vitriol, a large 


Coagulum was precipitated. In diſtilling theſe there 


was loſt by Evaporation, two Ounces and two Drachms. 


The third portion of Liquor, being rais'd with a 
ſtronger Fire, amounted to ſeven Ounces ſix Drachms. 


This was reddiſh, and turbid, and fo ſtrongly chargd 
with Volatile Salts, that it might very well deſerve 
the name of Spitir. Its Specifick Gravity was 1080, I. 


Beſides theſe we had ſeven Drachms of Volatile 
Salt, an ounce of Oil, and eight Ounces four Drachms 
of Caput Mortuum, which till retain d ſome ſmall re- 


mainder of the Oil, as was manifeſt from its taking 


Fire at the flame of a Candle. In this latter part of 
the Operation was loſt three Ounces, ſeven 3 
5 Ss Upon 
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Upon making due allowance for the difference be- 
tween the Specifick Gravities of the three firſt Portions 
of Liquor and that of Serum, As likewiſe for what 
was loſt in the two ſeveral parts of the Operation, 
which we may reaſonably conclude to have been of a 
Specitick Gravity nearly the ſame with that of the Li- 
quor drawn oft, it will be found, that the quantity 
of Serum contain'd in this Maſs of Blood was about £ 
of the whole Weight, and conſequently that the quan- 
tity of Craſſamentum was g of the ſame Weight 
If we calculate therefore upon this Suppoſition, that 
the weight of the Globular part of the Blood is = of 
the whole, we ſhall find the Specifick Gravity of a 
Blood Globule to be to that of Water as 1277 to Loo. 
f we follow the proportion of =, which reſults from 
Mr. Boyle's Experiments, the Specifick Gravity of a. 
Blood Globule will be 12422: e 
But this computation is in all appearance a great © 
deal too large; for we cannot be aſſur'd, that our 
whole quantity of aqueous Liquor was rais d from the 
S:rum of the Blood. On the contrary it is more than 
probable, that a conſiderable part of it was atiorded. 
by the Blood Globules themſelves, eſpecially in the 
latter part of the Operation, when their texture mutt of 
neceſſity have been broken and diſſolv'd by the ſtrong 
s. Fire that was made uſe of To prove this, we need 
only conſider the condition of the dry'd Craſam:ntum,: 
ater the Phlegm is drawn off, that being now a hard 
and brittle ubſtance: whereas the Globules in their 
natural State are {oft and yielding. For which reaſons. 
rt may perhaps be more ſatisfactory, it we at- 
tempt to find che quantity of the Globular pact of the 
bod after another manner. ” | | 
t opprars therefore from Mr Bayles Obſervations, 
that the quantity of Scam. which may be pour'd off 
* om 
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Trom the Craſſamentum, is about one half of the whole 
Maſs. The remaining Craſſamentum conſiſts of the 
Blood Globules, and a quantity of Serum filling up the 
Interſtices between them; which, if the Globules keep 
their Spherical Form, may eaſily be found by the prin. 
ciples of common Geometry, to be nearly one half of 
the bulk of the Craſſamentum: but if the Globules by 
their preſſure againſt one another change their Figure, 
the quantity of Serum will be ſomething leſs  _ 

| If this quantity of Serum lying between the Blood 
Globules be added to that pour d off, it appears, that 
the Serum contain d in Blood is about , of the whole 
bulk, and conſequently that the Blood Globules make 
about ; of the whole. From which we ſhall find the 
Specifick Gravity of the Blood Globules to be to that of 


* 


— ß ĩ˙ĩ 8 
If we ſuppole the Blood Globules to make , ,, 
or = of the whole bulk, their Specifick Gravity will be 
reſpectively 1174, 1150, 1102, or 1078. So that 
upon any of theſe Suppoſitions, the Specifick Gravity 
of the Blood Globules will be conſiderably greater than 
that of the Serum, and conſequently they cannot be 
ſuppos d to be Veſicles fill'd with an Aereal Subſtance. 
it will therefore perhaps be askt, What do they te- 
JJ d 
In order to come to a Solution of this Queſtion, it 
may be proper to take notice, 4 
That Blood is compos'd of Phlegm, Oil, Volatile 
and fixt Salts, and Earth. For as to the Spirit, we 
look upon it with Mr. Boyle, to conſiſt of the Phlegm 
and Volatile Salt united together. | 
That the Scrum, upon a Chymical Analyſis, exhibits 
a great deal of the firſt of theſe, and the others in 2 
very {mall quantity. 1 
1at 
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That on the contrary the Craſſamentum yields much 
leſs Phlegm, but the other Principles much more co- 
 piouſly than the Serum. 


From which Data, I think, we may ſafely conclude, 


that the Craſſumentum, or Globular part of the Blood, 


conſiſts 'of ſome Phlegm united with the Oil and 


Salrs, and a ſmall quantity of Earth 


But what is the exact proportion of theſe. ſeveral 
Principles to one another; what alterations are produ- 
ced in the Body by a change of this proportion ; how, 


and in what part theſe Globules are formd; by what 


means they preſerve their Figure, without diſſolving in 
the Scrum, or uniting with one another; what varia- 


tions are made in their Specifick Gravities by Heat and 


Cold; and what are the effects of thoſe Variations, 
are Queſtions not very eaſy to be ſolvd, and yet of 
ſo much importance to the Animal Oeconomy, that 
it were greatly to be wiſhr, we had a number of Data 


ſufficient to determine them. 


FS Since this Paper was ſent to the Preſs, I ads. 
the following Experiments, which ſerving to confirm 

the Method falt made uſe of, for finding the Specifick 
Gravity of the Blood Globulcs, it may not be impro- 


per to relate theme 


Auguſt 6 1719. I took a lump of the Craſſamen- | 
um and waſh'd it gently in fair Water, to free it 
from the looſe Glo ules, which precipitating out of 
the Serum, after the Coagalam is form d, do not unite. 
into one Body with it. This done, I laid it on a 


ſoungy brown Paper, in order to drain off the loper- 


fluous Moiſtute. After which, weighing it firſt in 


Air, and then in Water, I found its Specutick Gravity 
:0 be 1085 7 
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Another lump of the ſame Craſſamentum being weigh'd 
in the ſame manner, its Specifick Gravity was 1082 9. 
Sept. 18. 1719. | found the Spec fick Gravity of 
another piece of Craſſamenlum to be 1082. l. 
A ſecond piece from the Blood of a different Per- 
ſon gave me 1086, 
A third from the ſame Perſon gave 1086,6. 
From this it follows that the Specifick Gravity of 
the Blood Globules is at leaſt 1084, which is the 
Medium between theſe five Experiments. 1 
But if we allow one half of the bulk of the Cra. 
ment um to conſiſt of Serum, filling up the Spaces be. 
tween the Blood Globules, we ſhall find their Spe- 
.cifick- Gravity to be 1138383. ; 
From this we muſt make a ſmall abatement, becauſe 
ſome part of the Serum muſt have been ſquees d out 
from between the Globules, by their yielding to one 
anothers Preſſure, when the lump of Craſſamentum lay 
upon the Paper: and this will reduce their Specifick 
Gravity ſufficiently near to 1126, as we had before 
derermin'd it. % a a Cl CY 


po 
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IV. An Acconnt of the Sunk Iſland in Humber, 
ſome Years ſince recover'd from the Sea. Being 
an Extract of a Letter Communicated to the 
Royal Society by John Chamberlayne, £/q; 
-A.S 3. 8 


This Iſland goes by the name of the Sant If ic 
ſo called I ſuppoſe from the ſinking Marth Ground 
about it. As for its Original one may make prett) 


lure Conjectures of that I believe, becauſe tis yet wich- 
| 8 11 
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in the memory of Man, ſince it began to raiſe its Head 
above the Ocean, there being ſeveral old People here 
alive, Who can remember when there appeared nothing 
of ic but a waſt and barren Sand; and that only at 
Low-Water too, when for the ſpace of a few Hours it 
hewed its Head, and then was buried again till the 
next Tides Retreat: thus ſucceſſively it liv'd and died 
until the Year 1666, when it began to maintain its 
ground againſt the inſult of the Waves; about which 
time it began to be reſcued wholly from future dan- 
ger, by the Care and Induſtry of Colonel Gi, who 
having, as I am imform'd, a Leaſe or Gift of it from 
the Crown, did raiſe Banks about the riſing Grounds 
of it, and ſo defending it from the Encroachments of 
the Water, it became Firm and Solid; and in a ſhort time 
afforded good Paſturage for Sheep and other Cattel. 
The Expences at firſt to improve it to what it is, 
nuſt needs have been very conſiderable; it being en- 
compaſs d with high Banks, and deep Canals for re- 
ceiving and diſcharging the Liquid Element, which 
every now and then notwithſtanding threatens to re- poſ- 
ſeſs it (elf of its ancient Hereditament, but hitherto in 
vain; for I now acquaint you of its pretent Safety. 
This Iſland is now about 9 Miles in Circumference, 
within the Banks, which ſeem to render it impregna- 
ble againſt all furure attacks of the Sea, and is of a 
rery fat and fertile Soil, affords good Graſs, Corn and 
Hay, and is repleniſhed with numerous flocks of Sheep, 
Woich are of a larger Size and finer Wool than thoſe 
in Z-lderneſs, from which it is divided by about two 
Miles in Water; and from Lincoluſbire by about four. It 
is ſtor'd with vaſt numbers of Rabits, that ſeem innu— 
merable, they appearing through all Parts in prodigious 
dyarms; their Skins ate counted the {inelt in Tg, 
ok a dark Moufe Colour, Shagg'd, and for as ilk. 
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(1016) 
There are alſo Cows and Horſes feeding con. 
ſtantly in the Place, with great plenty of Wild Fonl. 


The Inhabitants are not ſo numerous, there being 
only three Families that live conſtantly upon the Place; 


however they are never too ſolitary, there being abundance 
of Workmen and Labourers that continually reſort thi. 
ther, ſometimes I am told to the number of a Hun- 
dred and upwards, for the repairing of the Banks, &. 


The Yearly Income of the Proprietor Mr. Gill, 2. 


mounts to about 800. and pays the King's Taxes to thoſe 
who Collect for the Eaſt. Riding, and is uſually uplifted 
by thoſe of the Liberty and Townſhip of Ottring ham, 
from the Marſhes of which there is a Paſſage over the 
SG—ands to the Sunk at Low-water. But this Cuſtom of 
paying the King's Ceſs to them, proceeds only from 
the conveniency, not Neceſſity; for it never belong d 
to that or any other Pariſh, ſo that I cannot reſolve 


you in what Dioceſe this Iſland lyes, unleſs it had 


been united to ſome neighbouring Pariſh, or converted 
to one of it ſelf z which if effected, the Tyth of Lambs, 


Wool and Rabits, &c. would make up a handſome 


Benefice. It lyes nearer indeed to the Dioceſe of 


Tork, by at leaſt two Miles, than to that of Lincoln, 


being two Miles South of Holderneſs, in the River 
Humber, and four Miles North of Lincolnſbire, c. 


Melrict, April 14. 


1717. 


V. 4 


from whence diverging, they fall on the kye- 
P., and having paſs'd through it, go on parallel 


Ih unites thoſe parallel Rays upon its Retina RRR 
& where the Image of 4 is projected: The ſame 


„, WULIG LUCY projec NE image Of the Point 


ch other, and enter the Cornea of a common Eye E. 


i be {aid of the Rays that come from B, and after 
. — — their 


_ 
_ Ro, 
bo » 


— 4 


3 * — —— = pa - 
=" — - ' — 


CES — 2 PI 2 _ 

—_ 7777 —- _- — — : — — 
_ — 5 , ol * 

1 


— - — * - — 2 
— — 
— LW i £ * * 
8 — 2 23 * —— — — 
- . 


- — +» — — — 
. 
= 


— 
. ——— — 
— * - 7 — 
a”. — 
- _ 1 K 


K 2 
o - * 
— CLOS Oe 
. "= a 


1 _ 7 F 4 * 
„ ELIAS 7 


— — — 4% — . — 
— — — — — 
— — — 


* - = * — 
L — — p_ — = =] P W_ 
4 2 — — - 22 — — — — — n 
„„ 4 . : 2 ——— - 
— 4 * — 2 —- 8 — 
Þ 2 py o 


— — 
2 a 4 — 3 
2 ny 
oo - 
C I I obo A ee 
— hs... Ao Os. - 
peo 2 bs « 22 g 
_— * * 1 . * 
- $ - _ \ 
- , — — = — — — 


2— 


— mY — - * * $ * 
= N A 

— — — — 2 . ” - 

2 a - 

— a —r" * nf ” ft I i» 2 ” 4 ' 

— — oa — 7 — * - 3 » „. — — * — ” m— . _ n— = "RF _ 3 — 
_ av a 7 * * . 
3 - . 42 * — ——— — — — — --e - 
— — — — . — . * 4 — — — __ « - — +4- — 
WD "I =" R . . — - : - — * 
* — - - - a DS - IT At. ad 
— — — . ——. — — 8 — — _ 2 - N 
— 2 — WV — — — — 2 — — — — 
— ma = 
- - — — a mg — — ry 
— -- Pp 1 80 — * u. — > — . — -. 
— : 4 
ms... 4.4 & => X KC a - l 4 * 
4 — 
hy — oy * — - = — *, LA Las w 
S to on * * > = 
- — _ - f 


yr —_ — r el 
* — —— 4232 2 — 
r NE CL Dec 


/ 


wot oy purine fbi: & 


— oe 
* ——— — 
\ 


— 2 — — 
—— 
— _—_ 


* 


02-4 


4 


— 7 — 
1 . 
0 = 
* by — —— % — 2 


ene —˙＋˖[— 


a 44 
1 — = — gm —eo— Ow” — roo err 
- . — - - 


— — 


— — —ä—— ñ— — 
o 
— — 


= 


— 


za ⅛os— 


—  — 


( 1017 ) + 


* 4 1 * "RO to uſe Teleſcopes with 
Eye-Glaſſes, an Object Glaſs alone becoming 
as . to them, and ſometimes more than a 
Combination of Glaſſes. Communicated to the 


Royal-Society, by the Reverend J. T. _ 
liers, LL. D. and F.R.S. 


Lemma 1. | 


7 Hat is requird of a Teleſcope i is to give large, 
and diſtin Viſion ; that is, to make the Ob- 
ject (as in Galileo's Teleſcope) or its Image (as in the 
Tate made up of Convex Lentes) appear under 
a great Angle, and to have all the Rays of thoſe Pen- 
| cl that enter the Eye, meet in a point upon the He- 
| tins of the Eye, on their reſpective Axes. 

The firſt Figure repreſents the Combination of two 
1 Lentes for the Aſtronomical or inverting Te- 
leſcope; where the above-mentioned Requiſites are ob- 
tain d. AB is the Object ſuppos d at a vaſt diſtance 
from the Ojective Lens LL, fo that Rays coming 
from the extremity A of the Ob ect. will fall upon the 
Len, LL, in the ſame manner as if they were paral- 
lel to their Axis AX; and after paſſing the Glaſs u- 
nite at 4, where they project the Image of the Point 
A; from whence diverging, they fall on the Eye- 
Gas Ii, and having paſs' d through it, go on parallel 
to each other, and enter the Cornea of a common Eye E. 

Which unites thoſe parallel Rays upon its Retina RR R 
at , where the Image of 4 is projected: The ſame 


may be laid of the Rays that come from B, and after 
their 
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their ſeveral refractiens through the two Glaſſes and 


the Coats and Humours of the Eye, meet upon the 
Retina at g, where they project the diſtinct Image of 


the Point 6. The Rays that come from all the Points 


of the Object AB being affected after the ſame man- 
ner, give a diſtint lids of thoſe Points upon the 
Retina, and therefore the Object does appear diſtinct. 

The Object will alſo appear magnified in the ſame 


proportion as the Angle /C/—=robMa( under which 


its Image is ſeen,) is greater than the Angle A CB un- 
der which the Object AB would be (cen by the naked 
Eye; as is more at large demonſtrated by Dioptrical 
Writers. 


Lemma 2. 


If oaralle] Rays fall upon the Cornea of a Myops, or 
ſhort-ſighted Perſon, they = will unire in the Eye, before 


they come to the Retina, the farther from it the more 
Convex the Eye is; but if the Rays which fall upon 
the Cornea diverge i in proportion to the too great Conve- 
xity of the Eye, as from D, ſuch Rays will be fo refra- 
Qed by the Coats and Humours of the Eye as to meet 
in one point upon the Retina RR, fee Fig. 2 and 3 
Where | have in the Scheme neglected rhe Refraction 
of the Rays paſling out of the Cryſtalline E. into the V. 
treous Humour V, as I do in the other Caſes. 


This Lemma is alſo demonſtrated. * Dioptrici 
Writers. | 


Lemma 3. 


If two Pencils of Rays (in each whereof all the 
Rays are parallel to the Axis, as 2 C) fail upon Gil: 
rent Parts of the Cornta, at the greateſt diſt ance FA" 
one another that can be aliowd for thoſe Rays to en 
ter the Pupil PP, their Adxes will, after entring the 

| Fe CELL 


( 1019 ) 
Aqueons Humour, converge, and meet either in the 
Vitreous. or Cryſtalline Humour, according to the 
Convexity of the Cornea thro' which they paſs'd, and 
diverge again before they come to the Retina; the 
| Rays of each Pencil converging upon their reſpective 
| Axes, to the place where the ſaid Axes crols one ano- 

ther, Fig. 4» £4 ” N 


Demonſtration. ”_ 
The Axes 4 Ca, & Ce, falling obliquely upon the 
| Cornea at C, C, and entring from Air into the Aqueous 
| Humour, will be refracted towards the Perpendicular 
to K: where ſtriking more directly upon the Cry- 
ſtalline, they will go on to «, 4, upon the Retina - 
RRRR, decuſlating at V within the Vitreous Humour. 
{ The other Rays 7,7; p, p, after their Refraction in the 
| Aqueous Humour, fall more obliquely on the Cryſtalline, 
and therefore are refracted again ſo as to meet at V, 
| where the Axes alſo meet, and thence go on to the Re- 
tina RR RR, Fig. 4. e er os | 


Lemma 4. 


But if the Axes of the above-mention'd Pencils arc 
Parallel, the Rays that accompany them diverging 
{rom a Point ſo near the Eye, that the divergence may 
be proportionable to the too great Convexity of the Eye; 
then only the Axes will meet in the Eye before they 
| come to the Retina (by Lemma 3.) but the other Rays 
will not unice upon their reſpeRtive Axes, till they 

come to the Retina, (by Lemma 2.) 3 


Propoſition. 


I luppoſe the Eye of the Mops fo Convex that he 
cin ſee no farther than a common Eye, with the Eye- 

| Glaſs of a Teleſcope before it: then the Eye of the 
— 98 AER Myops 
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Myops being in the place of the Eye. Glaſs, will receive 
the Rays diverging from the ſeveral points of the Image 


(projected by the Object-Glaſs in its Focus,) in ſuch 
manner, that they will after their ſeveral refraRions 
meet in reſpective Foints on the Retina; and the Axes 
of the Pencils which come from the extremities of the 
Object, will, in the Eye, make the Angle BVA = to 

ca, under which the Image 46 is ſeen, by Lemma 4. 


The Cornea and Aqueous Humour here ſupply the 


place of the Eye-Glais, and the Cryſtalline and Yitreo.u 
Humours that of a common Eye, See the 5th Hg. 
wherein R is the Retina, V the Vitreous Humour, and 
K K the Cryſtalline Humour ; ; and the Image 5 4 is ſup- 
pos d to be brought down from the firſt Fig. which re. 


preſents the Aſtronomicſ Teleſcope : the too great Con- 
vexity of the Eye here being in the place of an Eyc- 


Glaſs. 
An Objection may be made to this, wiz, chat PE 


the Pupil of the Eye being (mall, will take in but a ve. 


ry little Image, or a ſmall part of the Object: But 
then if the Eye be mov'd ſucceſſively, to all the parts 


of the Space where the Eye Glaſs was, it can take 
any part of the Object; and if the Object-Glaſs be 


large, which may more eaſily be made * a large 


By © Glaſs is, and the Tube a Foot Wide or wider, 2: 


much may ſucceſſively be taken in, as if an Fye-G!als 

might be had of a Foot Diameter. A little practice 
may make any hops ſo ready, as to keep an ay 
when once found, th zough the place where he [tancs 
be thaker. Ir v ould not bs amils to hold a 15 
one's Band (for an Eye. Glals) to find the Object a. 
Hrſt. till cuſtom 125 made it caly without it: When once 
the Utj20 is found, it may de caſily kept. 

fn bye more ſhort-ſighted than i have ſoppos c 


will per for 2 che Oſtice of a more Convex Ez Gad 5 
being 


= HH 

being brought nearer to the diſtin®t Baſe of the Ob- 
jet Glaſs ; and an Eye leſs Convex, the office of a 
leſs Convex Eye-Glaſs: but with this difference, that 
the more Convex the Eye is, the eaſter may any part 
of the Object be found, and the larger and more 
lucid it will appear. * 

J have ſeen Saturn's Ring very plain with an Ob- 
jeRt-Glaſs of little more than ſix Foot Radius, without 
an Eye-Glaſs 1 5 5 

| have alſo found out a way for the Preſbytæ to 
make uſe of an Object-Glaſs, by placing their Eye 
nearer the Lens than its Focus, by fo much as their Eye 
is flatter than a common Eye, ſo as to make (as it 
were) the Teleſcope of Galilzo; the flat Eye ſerving 
{ 25 a common Eye arm'd with a Concave Lens. I have 
| fo fixed the Teleſcope, as to make a Preſiy;a read at a 
| great diſtance a ſmall Print. The truth of this may 
de eafily demonſtrated, if it be requir CCC. 
If this Experiment be made at Sea with a very large 
Tube, big enough to put in the Head and move ir 
about, and the Object. Glaſs be alſo large, it may not 
perhaps be difficult to obſerve the Eclipſes of the 


be Satellites of Jupiter, which I would recommend to the 
80 Conſideration of thoſe that would try for the Longi- 
py tude by ſuch like Obſervations {8 yu 
215 „ — — — — 

at VI. New and accurate Tables for the ready Compu- 
1s ting of the Eclipſes of the firſt Satellite of Ju- 


piter, by Addition only, ©y the Revermd 


"of þ x | ” | | | 
Ts Ar James Pound, R. S. 8. 

ace 5 = 

. [* Numb. 214. of theſe Tranſactions, for the Mentis 
$Cy of Novem and Decem 1694. we cxhivited an Ep- 
14.8 tomy of Mr. Caſſinis curious Tables then newi, pub— 
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liſhed. for computing the Eclipſes of the 5ſt Satellite 
of Jupiter, without the help of any other Numbers. 
The eaſe of this Calculus gave great ſatis faction to thoſe 
that delight in Teleſcope oblervations; and has been 
of good uſe to encourage Aſtronomers te aſcertain the 
Geographical'Longirudes of many places, by help of 
theſe Eclipſes; whoſe frequency ſeems to afford us the 
propereſt means for that purpoſe. 5 
But it being now 26 Years fince thoſe Tables were 
pub:iſhed, length of Time has diſcovered that this 94. 
rellites motion is a (mall matter ſwifter than M. Caſini 
had ſuppoſed it; and the Reverend Mr. Pound being 
provided with all the Qualifications requiſite for ſuch 
a Work, has of late apply d himſelf to rectify by fre- 
quent Obſervation what he. found amiſs in the afore- 

{aid Calculus; and withal has put it into another Form 
yet much more eaſy and compendious, by bringing 
what M. Caſſini had given us in odd Numbers, to the 
Milleſimals of a Circle, both. as. to Numb. J. which he 
calls Numb. A. being the mean Anomalie of Jupiter in 
ſuch parts; as alſo to Numb. II. or our Numb. B. which 
is the diſtance of the mean place of Jupiter, from the 
true place of the San, and which with the addition of 
the Equation. of Numb. B. gives the true angle of 
Commutation in the ſame Milleſimals of a Circle. And 
having deducted from the Epoches the greateſt Equa- 
tions both of Numb. A. and B. he reſtores them by ad- 
ding as much to the Equations themſelyes, by which 
means they all become Affirmative, ſo that the whole 
computation is performed by Addition only. 
The Reader is ſuppoſed to be acquainted with the 
Method of M. Caſini's Calculus, which is at large ex- 
plain'd in the aforeſaid TranſaiFion, Num. 214. For which 
teaſon this ſhorter Deſcription may ſuffice at preſent. 
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I. A Letter of the curious My. Henry Barham, R. &. Soc 
10 Sir Hans Sloan, Bart. Vice-Preſident of the Royal 
Society; giving ſeueral Experiments and Obſeruations 

on the production of Silk-Worms, and of their Silk in 
England, 4s made by bim laſt Summer. 


3 


Wazthy Sir, DIA 274 ” n 
AS you are the Patron of Induſtry and encourager of 
FN Natural Experiments, I think you juſtly claim the 
=» — firſt View of theſe ſmall ones, I made upon $1; 

. / E000 mnKGGH7 23 
And altho they may have been done before by others in 
ſome other parts of the World.; yet in all the Authors I 
have Read I do not find they make uſe of the ſame Me- 
thod; and I dare be bold to ſay, that theſe following Ob- 
ſervations and Experiments were never made in England 
_ with-that Nicety, as I have done, and ſhall do if 1 live, 

It being the ſirſt Attempt of this kind, it may come ſhort 
of that compleat Methodical Manner it may be brought to 
hereafter ; the which I hope you'll excuſe. | 


- d . 


t your ſelf, if you 


N 


After you have peruſed ſee any thing 


A 


in it worthy the Communicating to the Royal Society (it 


being deligh'd-for the Publick) yo may do me the Honour, 
But I wholly ſubmic to your Judgment and Opinion in this, 
as 1 do in all other things whatſoever, Iam, ; 
N 8 WMDMDur bumble Servant 
VVV e — - 
1 made in Chelſea Park, in the Months of My 
June and Fuly Ty 5 
1 Lceceiv'd a ſmall parcel of Silk-Worms Eggs from 
2 d N 
Mey 6. Early in the Morning 1 found them. Hatche of 
themſelves, the Wind ſhifting in the Night from Eff Nu. 
tberly to the Weſt Southerly, changing the Air of a ſudden to 
Warm, two Days before the change of the Moon. 

After Feeding and r them according to Art, 
through the whole Courſe of their four Sickneſſes, the. 
were come to their State of perfection, being then ® 
thick as a Man's little Finger, and from 4 to 5 Inches long, © 


a yellowiſh Colour, and when held againſt the Light, 14 


iin nne mig t 


that they are made uſe of for Artificial Flowers, and eſteeme 


( n037 ) 
night be ſeen through as you may an Egg, being of the ſame” 


olour and Conſiſtence (fill'd wich the matter that makes the 
Silk) This is a certain Sign that they will begin to Spin in 
24 Hours or lefs. They then forfake their Food (being very 
Voracious before) and hunt about for a convenient Place to 
fx their firſt Hold-faſts, for ſupporting the Balls or Cones 
that they are to make, which they do in a moſt wonderful 
Mathemarical Manner, with a Mixture of a Gummy Sub- 
ſtance that tyes all together; and when the looſe furzy Sub- 
ſtance is taken off, and ſome of the Silk is wound off, the 
remainder is fo Smooth and Compact, ſhining like Satin 


I 
d 
the beſt of any thing yet known for that purpoſe, for which 
(only) they are generally kept in Boarding Schools. I weighed 


many hundreds of theſe Silk-Balls or Cones, which I found 


to weigh from 35 to 40 Grains, wich their Aurelia's or Cbrſa- 
e 8 


June 27. 


They begun to Spin, having been Hatcht 7 


| Weeks and 3 Days; and in 4 or 5 Days finiſhed their labo- 
dom and curious Work: but their Balls were not ft to be 


removed until 8 or 10 Days Hegel 
 Fuly 7. Monſ. Lachivre began to wind off their Silk. Balls 


vith a Machine that made great diſpatch, winding much 
fine Silk in a Day: I found that an Ounce of Silk- Balls 


would make about a Dram of fine Silk ; but to be more cer- 
tain, I weighed out to the Winder 12 Pounds of Silk. Balls. 


eth, viz. 1 . 3 
Ih)he firſt 3 Pound contained 812 Balls 
The ſecond 3 Pound contained 822 
FThe third: 3 Pound contained 797 

Ik̃) be fourth 3 Pound contained 868 

So that the whole 12 lib. Weight contained 3319 Balls. 
Which when wound off, was found to yield and make one 
Pound and one Ounce, or 17 Ounces of fine Silk, and about. 
7 Ounces of coarſe Refuſe unwound, in all a Pound and 


half of Averdupois Weight, or 2 Pounds Troy; which is as. 


great or greater makiug or yielding as in any part of the 
World, andthe Silk as fine. I ſhewed it to a noted Silk Bro- 
ker, who ſaid it was Italian Silk, (not knowing it was made 
n Exgland) and worth about ao Shillings per Pound, if I had. 
ver ſo many Bales of it, %. * 


x 4 times, and told the Balls in every 3 Pound as follow- 


— — ä 
— — — — — — — — — 0 — — — 
— —ͤ— 


ſuppoſing but 12 Pound of fineSilk made from the Worms and 


03). 


No upon this Experiment finding that 33 19 Silk-Batk 
wood walks phe Boypd and onp Ounce: of-has Silk. I was 
defirous to know what, quantity of Sitk might be expected 
from the Worms Hatched from one Ounce of Eggs. | 
Of which. to obtain the Knowledge, I made uſe of the 
following Mechod: by often weighing and telling I found 
that one hundred-Eggs weighed but one Grain, fo that if 
one Grain contains 100, a Scruple mutt contain 2000, and 
a Dram 6000, and an Ounce at 8 Drams to the Ounce, muſt 
contain 48000 Eggs. Now if every Egg hatch a Worm, 
and every Worm makes a Silk-Ball, there muſt be from one 
-Ounce 48000 Silk- Balls; and if 33 19 Balls will make one 
Pound and one Ounce of fine Silk, (which by Experience 
I found, they did) then 4800 Silk-Balls will make 15 
Pounds and 6 Ounces of Averdupeis Weight in fine Silk, or 
18 Pounds and eight Ounces of Troy Weight, which is 
very conſiderable. And in the ſame Proportion one Pound 
of Silk Worms Eggs, will produce Worms ſufficient to make 


above 180 Pounds of Silk. Bur allowing for Caſualties, and 


their Silk-Balls produced from an Ounce of Sill Worms Eggs; 
it will be found much to exceed moſt Countries, according 
to Auguſt ino Gallos Computation: For he ſayeth, that in the 
| Somthern parts of France, viz. Languedoc and Provence, they 
make but 7 or 8 Pound of Silk from Silk Worms hatched 
from an Ounce of Eggs; and in Breſcia in Italy, but 8,9, 
or 10 Pound of Silk from an Ounce; only in Calabria, where 
the Sulk-Worms and their Eggs are larger, they make 11 or 
12 Pounds of Silk from an Ounce of Eggs; which till doth 
7 2 exceed, nay hardly comes up to, what we make in Evg- 
3 e e woo 
As to the Charge and Expences of making the aforeſaid 
quantity of Silk in England, different from that of other 
Places, I ſhall be able to give you a more particular Ac- 
count in my next Experimental Obſervations, 
have only this co add, that Experience hath taught me 
how to hatch Silk Worms twice in a Year, fo as to have [WO 
good Crops of Silk in one Year. And that the Mulberry 
Trees will have Leaves in England twice in a Near, without 
' prejudice to either Tree or Fruit, is moſt certainly true. 
But more in my next, i 
II. VIRO 


— o — — 


* WS 
: 
. 


\ „ 


- 


— 


—2 


1 I d 
. # e S 


(1039) 


eee eee eee 


NY 


Viro Celcberrimo, 


Collegii Medicorum Londinenſium & Socie- 


| ratis Regiæ Socio. S. P. D. 


7 acobu Fur in, M. D. & Reg. Soc. 8. 


\ Pologiam Præſtantiſſimi Viri, Jacobi Heilii, qui 
acerba nuper & immaturà morte præreptus mag- 
num ſui defiderium Eruditis reliquit, ſtudioſe pervolvi- 
mus. 
diſſimi Ingenii humanitatem, qui noſmet, utut a placi- 
tis ſuis diſſentientes, excipere dignatus eſt, ſimul Ani- 
mi magnitudinem, & ſtudium in Rempublicam Litera- 
nam tanto Viro dignum, magna admiratione proſe- 
quebamur. Huic enim ille non ſolum per omnem vi- 

tz curſum diligentem & ſtrenuam operam navavit, ſed 
etiam pulcherrimo Exemplo, confectus jam atroci mor- 
do & ſe perire ſentiens, eruditam illam Epiſtolam tan- 
quam ſupremi amoris pignus, eidem legavit. Cui ta- 
men neceſſario nobis reſpondendum eſt, non ſane quod 
«errimo tuo Judicio diffidamus, ſed ne aliis Lectori- 
us minus idoneis impedimento eſſe poſſit, ad rectam 
lententiam ferendam, Viri illius Doctiſſimi Auctoritas. 
kecipe igitur, Vir Clariſſime, quz in ejus defenſione 
minus recte tradita cenſemus, & tuum ſimul Arbi- 
mum eſto, utrum contentionis abrepti ſtudio iniquiores 
1 ſimus 


Quam inter legendum ſingularem ſimul candi- 
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( 1040 ) 
fimus ipſius Manibus, an ita diſputemus, ut qui de Ye. 
ritate potius quam de. ViRoril ſimus ſolliciti. 
Queritur primo Vir Clariſſimus, quod ſeſe una cum 
Doctiſſimis Viris Borello, & Morlando, tanquam Cordis 
Motum cum pondere inerti conferentem, injuſte per- 
ſtrinxerim. Ego certe, cum prius notaſſem Motum 
quendam Sanguinis & Arteriarum ex Cordis Vi orirj, 
dixi tandem ſciri non poſſe Cordis Potentiam quanta 
fit, niſi Motus hujuſce quantitatem cognitam tenea- 
mus: Motum vero quemlibet cum pondere quieſcente 
comparari non magis poſſe, quam Lineam cum Re. 
ctangulo. Quibus verbis id ſignificare volui, DoQiſſi- 
mos Viros non quidem diſerte Motum Cordis cum 
pondere quieſcente comparare, ſed ipſos, eum Cordis 
Potentiam per pondus exponerent, nullam oſtendiſſe 
rationem, qui Motus quantitas ex Cordis Potentia ori- 
undi poſſet æſtimati. Ex hic Objectione, ſi recte aſſe- 
quor mentem Viri Clariſſimi, ita ſeſe expedire conatur. 
Cordis Potentia in preſſione conſiſtit, eamque æquabi- 
liter in Sanguinem impendit, eodem prorfus modo, 
quo Gravitatis vis deorſum pondus impellit, & actione 
perpetud in motum accelerat. Proinde, cum Cordis 
Potentia ponderi per Corollarium Newtonzanum definito 
Xqualis eſt, ea Motum eundem durante Syſtole in 
Sanguinem imprimet, quem pondus iſtud eodem tem 
pore cadendo per Gravitatis Vim comparabit. Ita 
vero cum mentem ſuam exponit Vir Cl. ſubla- 
tum iri penitus Objectionem iſtam noſtram cont 
temur; fi nimirum Cordis Potentia prædicto pondet! 
xqualis ſit, eademque conſiſtat in xquabili preſſione 
per totam Syſtolen continuati. Atqui ex duabus iſtis 
Propoſitionibus poſteriorem neutiquam probare con” 
tur Vir Doctiſſimus, ſed Hypotheſews loco pont 
quamvis nos rationibus quibuſdam adductis contrariam 
Sententiam conatt ſumus veriſimiliorem reddere; nem. 


pe, quod Cordis Potentia nequaquam æquabiliter * 


( 1041 ) 


exigui temporis particula collegerit, inde uno impetu 
in Sanguinem irruat, eumque ex Ventriculis expellat, 


eo modo quem in Diſſertatione noſtri Epiſtolari fuſius 


expoſuimus. Priorem vero Propoſitionem, etiam con- 
fi Viro Cl. iſtà Hypotheſi, falſam eſſe mox demon- 
—_— F 

Corollatii Newtoniani ſenſum quod attinet, nolumus 


Lectori moleſtiam nimiam faceſſere, cum neque pute · 


mus ejus intereſſe uter Newton! mentem rectius acce- 


perit; neque ita perſpicue ſententiam ſuam expoſuerit 


Doctiſſimus Ad verſarius, quin periculum fit, ne aliquem 
ei ſenſum affingamus, quem ipſe forſitan, fi poſſet ad- 
huc fe defendere, foret repud iaturus. Id vero adno- 
taſſe operæ pretium erit, quod cum loquatur Aeillius 


de Vi quia ex Orificio aliquo aqua exprimitur, Nemto- 
nus nullum omnino verbum in iſto Corollario poſuerit, 
quo Aqua per Vim aliquam exprimi ſignificetur; ſed 
pondus ſolum determinaverit æquale iſti Vi, qua to- 


tus Aquæ effluentis Motus generari poteſt, ſive quod 


Gravitatis Vi cadendo Motum comparare poteſt Mo- 


mi aquæ eodem tempore effluentis æquale. 
Quod autem Corollarium illud, fi non male intel- 


lexerit Vir Cl. certe non ſatis apte uſurpärit, facile 


perſpiciet Lector Eruditus, qui animum adverterit, 
quid interſit diſcriminis inter effluxum aquæ ex fora- 
mine in fundo vaſis ſemper pleni, 8 a Nemtono 


conſideratur in eo Corollario, & effluxum Sanguinis ex 


Corde in Aortam. In caſu enim priori aqua jam to- 
tam velocitatem comparavit, & per datum temporis 


ſpatium æquabiliter effluit ex foramine. At Cordis Vis 


per Hypotheſin Heillianam, applicatur Sanguini in Ven- 
tticulo quieſcenti, & eum primo temporis momento 
velocitate infinite parya verſus Aortam. propellit ; con- 
tnuata vero æquabili preſſione tandem ei finitam ve- 

92 locitatem 


in Sanguinem per totam Syſtolen, ſed cum totas vites 
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( 1042 ) 
locitatem imprimit, eamque perpetim auget, donee 
omnem Sanguinem ex Ventriculo expulerit. 
Rurſum in caſu Newtoniano conſideratux Motus non 
quidem totius aquæ Cataract contentæ, quæ omnis in 
motu conſtituta eſt, & diverſa velocitate verſus exitum 
tendit, ſed aquæ ſolum in ipſo foramine poſitæ & jam 
exilientis. Vis autem Cordis toti Sanguinis moli Ven- 
triculo contentæ Motum imprimit, totamque Aortam 
verſus propellit. | 1 
Doenique negamus pondus quinque unciarum, à Vito 
Cl. determinatum, poſſe eam Motus quantitatem dura. 
te Cordis Syſtole per Gravitatis Vim comparare, quam 
Cordis Potentia produc it, conceſſd etiam ei Hypotheſi 
iſt, quod Cordis Potentia in æquabili preſſione con- 
ſiſtat. Per hanc enim Hypotheſin erit Motus à Ven- 
triculi ſiniſtri Potentià productus, ex Calculo noſtro 
J Tranſ. Numb. 3 59. p. 932, 934.] æqualis Motui Pon- 
deris Octodecim librarum circiter, quod ſingulis minu- 
tis ſecundis longitudinem uncialem percurrat. Motus 
autem, quem pondus quinque unciarum durante Cor- 
dis Syſtole, ſi tollatur omnis Arteriarum & Sangui- 
nis præcedentis reſiſtentia, five decimà parte minuti ſe- 
cundi, per Gravitatis Vim comparabit, æquabitur fere 
NMotui Ponderis duodecim librarum, quod ſuprapoſi- 
tà velocitate moveatur. Quod {i cui libuerit adſump- 
ra hic Hypotheſi verum pondus definire, quod Cordis 
Potentiæ æquale eſt, is poſito Calculo eliciet pondus 
unciarum circiter ſeptem cum ſemiſſe. Hoc enim du- 
rante Syſtole Cordis eundem fere Motum cadendo 
comparabit, quem producit ipſa Cordis Potentia. 
Sed inquiet forſitan aliquis diſcrimen modo expoſitum 
inter Motum a Teilliano pondere acquiſitum, & Motum 
ex Potentia Cordis oriundum inde proficiſci potuiſſe, 
quod forte minus accuratæ fuerint poſitiones illæ, quibus 
Characteres Algebraicos in Calculo noſtro ad — 
revo 


(1043) 

-eyocavimus. Cuĩ dubio ut occurramus, & oſtendamus 
imul nos longe majus diſcrimen inventuros fuiſſe, niſi 
contigiſſet ut poſitiones iſtæ Teillio faverent; operæ 
pretium erit caſum aliquem ſimpliciorem adſumere, 
quo data moles aquæ, per datum orificium, dato tem- 
pore, per vim aliquam ſive preſſionem æquabilem ex- 
primatur, quæ ſunt conditiones ab Adverſario poſitæ 
ad Potentiam Cordis deſiniendaumn. 
In eo autem caſu demonſtrabimus neque Motum 
aquæ effluentis, neque Motum toti tandem moli aquæ 
per Vim illam impreſſum, Motui aquæ in Corollario 
Newtoniano ; neque Vim eam five preſſionem, ponderi 
per iſtud Corollarium definito, æquari. Quod fi præ- 
ſtare licuerit, corruat funditus neceſſe eſt tota demon- 
JJ%J%%d%ĩ EE $ 
Adſumemus igitur Cylindrum aquæ datum, tubo 
Cylindrico infinitz longitudinis contentum ; eritque pro 
orificio iſta ſectio tubi ad quam pertingit utralibet 
aquæ ſuperficies, alteri-autem ſuperficiei Vis applicabi- 
tur ope Emboli eadem Diametro- cum iplo tubo. Per- 
fluat jam dato tempore data quzvis aquz quantitas per 
dictam ſectionem tubi; tum alia quantitas æqualis per 
foramen pari Diametro factum in fundo vaſis, quod 
more Newtoniano uſque plenum conſervatur: & primo 
loco diſpiciamus, utrum pares futuri ſint in utroque 
calu Motus aquæ effluentis. . 
Exponatur tempus effluxus aquæ per rectam A C, 
velocitas autem æquabilis, qua aqua effluit ex fora- 
mine in fundo vaſis per rectam A B. Unde moles aquæ 
effluentis ex foramine, cum fit in ratione temporis & 
relocitatis conjuntim , exponetur per Rectangulum 
ABCD; & Motus ejuſdem exponetur per ſolidum Pa- 
allelepipedon, ex eodem Rectangulo ducto in altitu- 
Girem A B, quippe qui fit in ratione compoſita ex ra- 
lonibus molis & velocitatis. 3 


In 


— aquz toto tempore A C prxtcrfluentis exponetur per 


— 
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In caſu altero, ubi aqua per tubum Cyliadricun 
Hluit, tempus, ut prius, eponetur per candem rectam 
AC; veloeitas autem aquæ crit in ratione temporis, 
quippe cum vis adhbibita, ex Hypotheſi, in datam + 
quæ molem æquabiliter agat, & proinde repræſentabi 
tur per rectam mutabilem F G, rectæ AF, five tempo 
ri ab initio efluxus, proportionalem. Molecula ay. 
tem aquz, particul3 temporis F H prædictam Sectionem 
præterfluens, exponetur per Rectangulum ex ipſi FH 
ductâ in exponentem velocitatis FG; vel ſi evaneſcere 
intelligatur rectula FH, per Trapezium FGIH, & mo- 
les aquz toto tempore AC præterfluens ſignificabitur 
per Triangulum rectangulum A CE. Et quoniam ex 
Hypotheſi moles iſta moli aquæ in caſu priore effluen- 
ti æqualis eſt, erit Triangulum A C E zquale Rettan- 
gulo AB DC; unde CE, five velocitas acquiſita in 
fine temporis A C, dupla erit velocitatis CD five AB, 
qua aqua ex foramine in fundo vaſis efluebat. Mo- 
tus autem aquæ particula temporis F H przterlaben- 
tis, cum fit in ratione molis & velocitatis conjunctim, 
exponetur per Priſma evaneſcens, quod fit ex Trape- 
2io FG IH duQo in velocitatem FG: Unde totus Motus 


Pyramidem, cujus baſis eſt Quadratum rectæ C E, cu · 
juſque altitudo perpendiculatis eſt ipſa A C. Quæ Py- 
ramis cum fit ad Parallelepipedon caſu priore defini- 
tum, ut 4 ad 3, erunt quoque Motus aquz effluentis 
in utroque caſu in eàdem ratione, & proinde inæqua 
les, quod primo loco demonſtrandum ſuſceperamus. 
Proximum eſt, ut oſtendamus Motum tandem im- 
preſſum toti aquæ tubo contentæ non eſſe æqualem 
Motui in exemplo primo determinato. Hic autem, 
cum tota ifta-moles aquæ per pofitiones ſupra ſcriptas 
neutiquam definira fit, adfſumemus eam æqualem mo- 


um ABCD a in caſu 
li expoſitæ per Rectangulum ABCD, quz in cf 


primo 


Supereſt, ut oſtendamus 


t n - 


quiſitz, idem exponetur per Parallelepipedon ex Re- 


eidem eſſe 


firand um. 


tione Motuum ex iiſdem dato tempore productorum. 


poſtremo. 


* 


ttibuiſſe, ſed pro ſumm diverſarum omnium velocita- 
um velocitatem mediam uſurpaſſe. Præterea nondum 


vanguinis ejecti velocitas, ſed quæ pro æquali veloct- 
ae ſtat ratio, eam ſibi firmiorem videri. Utrum ve- 
'0, qui velecitatem Sanguinis inventurus molem San- 


buinis expulſt ad orificium-Aortz applitat, null facta 


Kitione neque diverſarum velocitatum, neque yeloci: 
— tatis 


primo effluit ex-foramine, quzque in ſecundo ſectionem 
dictam præterfluit. Unde cum totus Motus ei randem 
impreſſus fie in ratione molis & velocitatis in fine ac- 


dangulo ABP C ducto in rectam CE. Hoc autem 
eſt ad Parallelepipedon, primo caſu definitum, ex eo- 
dem Rectangulo & red CD, ut altitudo CE ad al- 
titudinem CD, five in ratione dupl3. Porro, eum mo- 
[em aquæ tubo content per quodvis aliud Rectangu- 
lum, loco Nectanguli A B CD, exponere licuiſſet, patet 
inde Motum hune poſle quamlibet rationem ad Morum 
primo caſu definitum obtinere, & idcirco nequaquam 
æqualem. Quod erat ſecundo loco demon- 


Vim in hoc caſu adhibitam 
ponderi per Corollarium Næmtonianrm definito non eſſe 
zqualem. Hæc autem Vis & vis Gravitatis agens in 
iliud pondus, cum ambæ ſint æquabiles, erunt in ra- 


Quos cum inæquales eſſe modo demonſtratum fir, erunt 
illz Vires itidem inzquales. Quod erat demonſtrandum 


Pergit Vir Cl. ad alterum illud vitium, quod ego 
in ejus ſolutione reprehenderam, nempe quod velocita- 

| tem Sanguinis ex Corde cffluentis æquabilem poſuerit, 
quam inſigniter inæqualem fieri à me demonſtratum 
ed. Negat autem ſe æquabilem velocitatem Sanguini 


is ſibĩ conſtare dicit, utrum æqualis vel inzqualis fit 
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velocitate qui in fine, propulſura fir. 
ram, jam ad alteram illam faciliorem vindicandam ac- 


ſis Animalibus ſint in ratione ponderum, item ponere 


ſtratum eſt. Vitium poſterius non defendic Vit Cl. 
prius vero tuetur Borelli & aliorum DoQorum Viro- 


parunt. Ita quidem, & nos ejuſmodi aſſumptionem 
in Borello reprehendimus, neque valet cujuſquam au- 
 Qoritas contra legitimam demonſtrationem. Supereſt 
tio. Hanc autem fallaci quodam Principio inniti pu- 
rat, quo cum omnia Theoremata noſtra ſuperſtruda 
ſint, communi ruinà omnia involvit. Ait enim me 
eoque ictu Motus ſui partem eidem communicant- 
Cordis, neque Aeris ex Pulmone expreſſi, competere 


gere voluit Vir D. agnoſco me conſideraſſe Pulmonem intet 
contrahendum tanquam datà velocitate impingentem in 


( 1046 ) 
tatis mediæ, velocitatem San guinis æquabilem ponat, 
0 æquum Lectorem ſit Judicium. Idem quoque 
faci 


acile æſtimabit, utrum Vis aliqua ſive preſſio fluido 
in vaſe quieſcenti applicata, quz eſt Hypotheſis Viri 
Doctiſſimi, id fluidum primo tempoxis momento, eadem 


Poſtquam ita ſatisfactum putat Vir Cl. iis ObjeQio- 
nibus, quas contra priorem ſuam Methodum attule. 


cedit. In hac Ego animadverteram Virum Cl. adſu- 
mere iſtam Propoſitionem, quod Vires Cordis in diver- 


velocitatem Sanguinis ex ſectd Iliacà Arteria profluen- 
tis æqualem ei, qua Sanguis ex Corde in Aortam emit- 
titur; quas ambas poſitiones falſas eſſe nobis demon- 


rum auctoritate, qui aſſumptionem iſtam ſæpius uſur- 


ergo Viro Cl. ad examen revocanda noſtra demonſtra- 


ponere, quod Ventriculi Cordis, tanquam ſolidum cor- 
pus data velocitate motum, in Sanguinem impinguni, 


Quam Hypotheſin Motui neque Sanguinis , neque 


cenſet Vir Clarifſimus. 2 3 
Quod Pulmonem attinet, quoniam hoc obiter attit- 


Aerem contentum, idque conſulto feciſle — 
| 5 uum 


(1047) 
Quum enim tum Bellinus, tum alii multi Viri Docti- 
ſimi, quos inter eminet Cl. Adverſarius, multa protu - 
lerint de Viilla, qua Aer inter exſpitandum in Sangui- 
nem Pulmones præterfluentem agit, ejuſque moleculas 
diſſolvit; quam ſolutionem ipſo exſpirationis initio 
cenſent accidere; mihi propoſitum erat hanc ipſorum 
ſententiam ad trutinam revocare. Videbam autem, 
quod, fi aerem per Vim æquabilem five pteſſionem ex- 
pelli ſtatuerem, Motus aeri a Pulmone impreſſus initio 
exſpirandi, five reactio aeris in Pulmonem, adeoque in 
Sanguinem præterfluentem, pro quantitate infinite par- 
vd habenda erat, adeoque nihil omnino eorum effeQ- 
uum, quæ ipſi adſcribebantur, præſtare poterat. Ita 
vero ſi feciſſem, jure queſturos putabam Bellini ſequa- 
ces, quod inique ſecum ageretur: quippe cum rejicere- 
tur ipſorum ſententia propter demonſtrationem ex Hy- 
potheſi arbitrarià & eadem omnium adverſiſſimà de- 
ductam. Malui igitur ex illa Hypotheſi demonſtratio- 
nem deducere, quæ omnium maxime ipſis faveret, 
maximamque Motus quantitatem exſpirandi initio aeri 
tribueret. Hæc autem erat, qui ponebatur Pulmo ini- 
tio exſpirationis dari velocitate in Aerem impingere. 
Cæterum in Potentia Cordis definiend4 iſtam quidem 
Hypotheſin, qui ipfius Ventriculi, omni impetu mo- 
mento temporis concepto, tanquam ſolidum corpus da- 
ta velocitate præditum, in Sanguinem irruunt, primo 
loco 2 tanquam omnium ſimpliciſſimam, ex eã- 
que ſolutionem deduco. Atqui deinde conſidero tum 
eam Hypotheſin, qui Ventriculi Cordis Motum omnem 
ſuum particulà temporis admodum parvà concipiunt, 
quæque mihi veri ſimillima videtur, tum ipſam Hypo- 
theſin Teilllanam, atque alias infinitas, iiſque omnibus 
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reperiatur, nihil exinde 
trahatur. 


quod diſcrimen cum me minus advertiſſe cenſeat, ex 
eo fonte fluere pronunciat quicquid Erroris in meis 
Propoſitionibus continetur. Ego 
iſtam ut recte traditam a Viro Cl. lubens admitto, & 
aio me communem illam doctrinam neutiquam igno- 
raſſe, cum nihil frequentius in Mechanicis ſcriptoribus 
occurrat, ſed caſus quoſdam novos er poſuiſſe, quibus 
ea doctrina cum adhiberi. nequiret, alia erat incunda 


( 1048 ) 


ſolutionis noſtræ certirud ini ge, 


Non tamen videmus aliquid argumenti allatum, quo 


minus iſtam poſirionem nobis adhibere, pari jure at. 


que Viro Cl. contrariam illam de Vi five preſſione 


uſurpare licuerit. Nihil ſane ſpatii inter parietes Ven. 


triculorum & Sanguinem intercedere non diſſitemur, & 
tamen quare res ictu peragi nequeat nondum liquet, 


Certe, ſi Cubo Globum contingenti ictus imprimatur, 
Cubus partem Motus ſibi impreſſi Globo communicz. 
bit pari facilitate, ac fi ſpatium, inter eos interceſſerit. 


At hæc ſunt corpora ſolida, & ubi de fluidorum 


Motu agitur, longe alia res eſt. Diſerimen fane inter 
ictus corporum ſolidorum, & actionem five ſolidi in 


fluidum, ſive fluidi in ſolidum, fuſius exponit Vir Cl. 


Ego vero differentiam 


ratio atque hactenus fuerat uſurpata. Ea tribus verbis 
abſolvi poteſt. Nam, ut exemplo facillimo utamur, 


quieſeere ponatur Cylindrus aquæ datz longitudinis in 


dato tubo, & moveatur per iſtum tubum 'Cylindrus 


alius ſolidus pari diametro, ac data velocitate in Cylin 
drum aqueum impingat. Quid inde fururum eſt? Nem 


pe totus Cylindrus aquæ eo ita in motum ciebitur, 


pari ratione, ac fi fuiſſet & ipſe ſolidus Cylindrus: a 
ter vero Cylindrus Motus ſui partem momento tempors 


deperdet, & ambo .Cylindri commun velbcitate pet 
tubum deferentur. Simili modo tes eveniet, ſi Cf 
lindrus aqueus per tubum fluens Cylindro ſolido — 
e cet 


* 
centi impegerit · Quad fi Cylindtus aqueus dati velp- 
cirate per tubum feratur, .cique occurrat Cylindrus ſo- 
lidus alia velocitate, ita ut quantitates Motuum Cy- 
lindri aquei & ſolidi utrinque pares ſint, jam momen- 
to temporis deſtruetur utriuſque Cylindri Motus, pati- 
tet ac ſi duo ſolida corpora æquali Motu prædita ſibi 
mutuo occurrant. Caſus magis compoſitos quoſcunque 
ex diſſertatione noſtri de Motu Aquarum fluentium 
facile eruet Lector Eruditus, idemque ſimul videbir, 
quomodo. id fieri poſſit, quod Ad verſarium Cl. preci- 
pue torſiſſe videtur, nempe, quod Sanguinem toto impe- 
tu ex Ventriculo tuentem ſiſti poſſe docuerim, occur- 
tente in contrarium corpore ſolido datd Motus quan- 
— ĩͤ ß ee 
Quod autem nos amicè admodum hortatur Vir 
Candidiſſimus, ut ſepoſitd noſtrà de Vaforum ictu Hy- 
potheſi, & Vi preſſuræ, quã Naturam uti cenſet, pro 
principio adhibita, Theoremata alia conſtruamus; id 
proſecto, niſi gravi morbo impeditus per functorie 
prorſus evolviſſet noſtram Diſſertationem, dudum a nobis 
præſtitum animadvertere potuiſſet. Quum enim poni- 
mus Motum Cordis in ratione temporis augeri, cadem 
utique Hypotheſi utimur, ac fi Vim preſſionis adhibea- 
mus. Hoc autem poſito, Motum ex Cordis Potentia 
oriundum determinavimus, duplo ſcilicet majorem 
quam ubi Ventriculorum ictu res peragitur. Calculum 
vero ipſum, ut ſatis facilem & priori noſtro ſimilem, 
LeQori reliquimus inſtituendum. Quæ autem ſequun- 
tur Theoremata & in iis Theorema quintum, quod reji- 
dendum ſtatuit Vir Cl. tanquam ex Hypotheſi de Ven- 
mieulorum ictu deductum, neutiquam pendent ex iſta 
Hypotheſi, ſed ex ipſa Hypothefi Doctiſſimi Adverſa- 
u part facilitate demonſtrantur. _ 1 
Nequaquam dubitamus, quin ipſe Vir Cl. quid iſta 
eri habeant, ſi in vivis adhuc aperet, pro ſua ſagaci- 
9 £ 2 rate 


3 


4 (1056. 
rate facile perſpecturus foret; jam vero; quoniam «; 
gregium illud Rei Medicæ — — 
aliis Eruditis perpendenda ſimul proponĩimus & dijudi. 
canda. Tibi præſertim, Vir Doctiſſime, cujas auctori- 
tatem & ille plurimi fecit, & nos præcipuam habemus, 
Fudici ſimul integerrimo & maxime idoneo, totam 
iſtam diſputationem lubentiſſime ſubjicimus. 


Aubure Jacobo Stirling, © Call Balliol.. Oxon, | 


Rithmeticæ pars præcipua conſiſtit in inveniend} 
1 in numeris quantitate quacunque determinatd; 
cum vero quantitatum & numerorum natura non pa- 
tiatur ut omnes quantitates exhibeantur in numeris 20 

_ curate, neceſſe habemus ad Approximationes confugere. 
Hoc eſt, ubi quantitatum valores mathematice accura 
ti neqeunt obtineri, quærendi ſunt ii qui ab accuratis 
diſtant minus data quavis differentia. 1 res of 
Quicquid hac de re à Veteribus ad nos pervenit, 
vel eſt particulare, ut Methodus eorum reducendi A. 
quationes Quadraticas; vel faltem ufibus generalibus 
male deſtinatum, ut Methodus Exhauſtionum. iz: 
quidem primus ęrat qui aliquid generale in hie arts 
aſſequutus eſt - quippe invenit methodum reducendi 
AÆAquationes Rationales, quz ſolæ tune in uſu erat. 
In hae acquievère omnes Geometræ ex ejus tempoti 
bus uſque ad ea Newtoni. Hic ex. Intetpolationibus 
primo Pervenit ad Series: quas poſtea ad reductiaonen 
Aquationum omnium omnino | generum univerſalite 
applicuit. Hæc autem methodus procedit per quan 
titatum naſcentium & evaneſcentium rationes primas 
& ultimas, ſeu ſi ita loqui liceat, per quantitatum coin 

e ee eee ee cidentivP 
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minantur per regularem ſeriem terminorum, non per 


Aquationem ut vulgo fit. Arque fic poſuit ſundamen- 


artes 


. 


Kader, Quapropter ercdendum en aahum Ws 


non ſatis perlpectùm faiſſe iis, qui tus methodos 'ap- 


| pellant particulars, & alias ranquam ſuas & ſolas ge- 
nuinas atque generales venditant, quz aliæ non etant 


quam Corollaria facillima à Niwtonzanjs. ©, 


"Aurhor.noſter, in Epiſtola ad Ofleaburguns; Ofib; 44. 


1676. data, mentionem fecit de methodo expediri du- 
cendi Lineam Parabolicam 725 data quotcunque pun- 
da; qua dixit ſe uſum fuiſſe 


lravit in Lemmate quinto Libti tertũ Pyinclylorum. 


Atque in Lectionibus publicis, circa idem tempus quo 
dicta Epiſtola ſcripta eſt, Cantabrigiæ habitis, expoſuit 
modum generalem determinandi Curvas cujuſcunque - 
generis quz tranſibunt per totidem data puncta quot 
earum natura patitur. Hz Lectiones ſub titulo Arith- 
Rice. Univerſalis anno 1707. publicatæ ſunt, ubi ha- 

betur 


ryas, Sed. & ukferigs- 


lone latis tractabiles. Et hanc. methodum primo pub- 
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exemplis imuſtrata in fectianſbus Com. 


*betur methodus exemplis ilſuſtrata in f 
cis. Anno vero 171 f. tandem prodiit, inter alios ejul. 
dem Authoris träctatus, ipla Methodus Differentiali 


plenius quam ante expoſita, cum fundamento ejus de. 


J.. 7 
Archimedes in methodo Exhauſtionum, Cavalleriy; 
in methode ladiviſibilium, & Walliffus noſter in A. 
rirhmetica Infinitorum, poſuerunt fundamenta dodrinz 
de determinanda quantitate quæſità per locum quem 
obtinet inter terminos in data Serie: at qua ratione 
approximandum eſſet ad yalores quantitatum fic deter. 


* 


. 
7 *® we 


perfecit Newtonus- atque exinde haud parum ampliata 
eſt univerſa Analyſis. Nam ſicut ante hoc inventum, 
ea Problemata Arithmetica ſola pro ſolutis habe bantur, 
ubi relatio quantitatis quæſitæ ad alias datas definic- 
batur Æquatione. jam pro ſolutis habenda ſunt non 
minus ea, in quibus quantitas quæſita locum datum 
ſortitur inter terminos datæ Seriei; ſiquidem numeri 
deſiderati non minus accurate obtinentur per Metho- 
dum Differentialem, quam per extractionem Radicum: 
hiſce vero habitis, parum intereſt quomodo ad eos de- 
ventum - eſt. Et experientia multiplex docuit, quod 
plurima Problemata ad M quationes ægre deducuntur, 
dum ad methodum Differentialem facillime, Qualis 
eſt ex multis aliis toties decantata Circuli Quadratura; | 
quam tam perſectam, mea opinione, Walliſius in Arith- 
metica Infiniterum exhibuit quam Archimedes illam 
EEEE„„é„„ . ³ĩ * 
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Caſus Primus, 


Deſignent 4, 42, 43, 44, 45. 46, 47, 48, 49, 
G. Ordinatas æquidiſtantes inſiſtentes Abſciſſæ in 
dato angulo. Collige earum differentias B, Bz, B33, 
54, B 5, B 6, B75, BS, &c. harumque differentias C, 
Cr, C3, C4. C5, C6, C7, &c, harumque differentias 
D, D, D3,,D 4. D5, D6, &c-. harumque differentias 


ä 


E Ex, E3, E4, Fs, &c. harumque F, F 2; F3. F4... 
dent au- 
ferendo 


0%, Et fic porro. Differentiz autem colligi de 


3 


: 
/ 
: 
: 
| 
: 
: 
. 
1 
= 
: 
: 
U 
U 
5 0 


— — — — 


— — — — 


by 
4, F=C— 56+ 


| generantur ut in > dignitatibus i integtis Binomii 1 —z —_ 


- = — x&c. ſucceſſive pro 1. Sit jim 2 © qualiber Or 
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ferendo priores ſemper de poſterioribus Hoc eſt po- 
nendo B— 42 — A, B Ag = Az, B3 =Aq— 4z, 
B4 —A5 — Aq, Bg= 46 — 45, &c. Tum CS BZ -g, 


Gi'= By - Bz, C3 BA — By, Cq=By —< 4. Ge. 


deinde — C 2—C, D2 U- , D3—C4—C3, Ec. 
Et ſimiliter ſunt omnes differentiz ſequentes colligendz. 


1 un 41 , 7. &, e, &. u, Cc. X quales A, Az, te, * 

46, A 74 che. Erirque 40 B . 
Del D=S#—3y +38 —4, E=s —49 +6 
100 — Icy + 58 — a, 6= 
+ 15s — 20 + n . &c, In ” 
ales Coefficientes ipſorum &. 8, 7, J & 


1 — 08 ＋ 
valoribus numerales 


1 1 — l, &c. Sctibendo numeros 


1—4 , 1— , 1— 25, 
nn” M— —2 — 
I, 2, 3. 4.5. e. in Serie 1 HS ny 


_ Gina reliquis intermedia, & 45 jus diſtantia ab Or 
——_ prima 4 ym =, tum erit 


6 3 NES 


A e 


Ton "Y * 1 


32: 94 
N ol See 


1 


SRL... 4. 
Adeoque ſignum ipſius z mutandum eſt, quando P 2 
cadit ad alteras partes Ordinatz ptimz, ut pq. _ 


Caſus Secundus. 


Sit jam 45 Ordinata in medio omnium; pone 
4 = BA + Bs, B=D3 + PA, ET Fz, D= 
H＋ H, c. & 4 = C. hb — E3, F = G2, 4 = H. 
id eſt, ſi ſint A &, 47 28. 48 =», 49 = , Ce. 
44 = *, 43 = N, Az =p, A=v, oc. Pone A= -x, 

B= 2&4 ＋ 2. —A, C- 46 -F -r EAN, 
D=S$—6y + 148 — 14% + 14 — 14A + 6, &c. 
4 & — 2 45 + x, b— 6B ane 4* + 6 A5 — 4% —— A, 
2-686 ＋ 15 * — 2045 + 15%— GAT , d= 

3-87 28 6—56 f 5-5 ZX —8 NE ＋ , &c. 
Et dicatur 4 5 P, z, tum erit e e 


"76 FE 4 
2B: +biy at 
_ "i * 8 
20 CSX al x34 
Fr 
2b f ＋ N 6 
| | I” 1.2 | 3.4 5. 6 7.8 * g 
7 3 1 5 : We: 
. SEx Fexx —1 4 % 2. 16 
35 „ 8-4" * 7.8 X 


5.6 2.10 


& 9 8 85 

Caſus Tertius. 

Sint jam 44, 45, Ordinatz duæ in medio omnium: 
Pone 4.4 42 5 C= BED n= | 


* 2 
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bs 8 
+ 
9 
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4 
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t 
* 
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: 1% 
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EOS as 


— — = 
EL UE a io — — 
—ͤ—yä— — — — — — — — 


— — — 2 * — - = 
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a I EET. FT 


4 2% y 9 
© 4.1. hiv w_— „ 

— — 
+. 
Yw : . 

r 
b | - = : 
1 * — _ — * 


— 


letur OP, z;, erde Ocdinata 


_ Ordinata P 2 


| 
| 
| 


H, s, &c. & pro  interea o, I, 2, 3, 4, &c. quæ ſunt 


— — — ——— —Kͤꝓũuäg —— — 
— — 


— — —— — — 


( 
22 e. By, Bk Dj. ke; 2E &e! 


vel fine 5 5 46 E, 4j v., 48 5, be 
44 = %, 43 —= >, Az =p, A=v, &c. Deinde erunt 
AAT 28—B=3 ia c 38 
TFT & — 57 ＋ 98 — 34 — 
5x ＋9*— J ＋ v, Et = x, b=8— 3 
3% — AN, £= 7%) — 1 8 10 — 10 FN — , d= 
9 — 797 + 218 — 354 + 35% — 21a + 7 —»v, &. 
Er fir O punctum medium inter A4, 45, 5 app 


6 ME 


&”. 


' 3B+ by ant 


>, = >> l 3 

EX 2. n 2. 

7D 4 4. 1 2 2 

9 . e 8 4+ 355 - 2s 


=” 2-3 55 "© * "6.7 


In hiſce ** etiam aides z eſt negativa, TI? 
cadit ad alteras partes initii Abſciſſæ. 
Et in omnibus tribus caſibus diſtantia communis Or- 
dinatarum ponitur unitas. 
Onmnes tres caſus demonſtrantur facillime per calcu· 
lum. In caſu primo pro PQ ſcribo ſucceſſive a, f, , 


longitudines Abſciſſæ ordine — ; & provenient 
æquationes 


ERP AD. — 9=4+38+30+0, 
e£=A+48+60+ E & c. 
TH 


. 


—— . , £9 
bo AD A 782 B ＋ C, S—JEBL2CLD, 
BTC T Zz DT E, & c. 


"—0+2D+8, = 
9-37 +38 - P, e—39 + 37—=D+8, Ke. 
— 4 ＋ 6y — 46 T E, MS 


Hz AZquationes, capiendo earum differenias, null 


in ſolutione. 
alus duo reliqui. 


lrem Ordinatæ P Q, ubi Ordinatarum datarum dlf- 
| ferentiz ſunt juſtæ magnitudinis. At ubi non conver- 


de hujus Propoſitionis ufu pauca adjiciamus. 
Deſignent æ, Þ, 7, O, e, &, u, d, *, A, & c. 


fnientur quamproxime per Æquationes ſequentes, quæ 


rum continud, & ponendo eas zquales nihilo. 
— : 
2 28 T= C 
i=38ÞF3y A o 
46 ＋ 67 A F O 
4 56 ＋ 107 — 100 + 0 
4 — 68+ 157 — 200 + 156 — 6 
- Ea 35% 35 — 418 4 7 0 
—86 +289 — 564 4- 70s —568 +281 — 80 +z=0 
98+ 36y—849F1365=12.62+841—360+9%—>=0- 
&c. Hæc 


4 


110 


j=28+a =C, - 2p +8=C+D, o 29 


labore reſolvuntur, uti videre eſt. Et dant eoſdem 
plorum A, B, C, D, &c- valores, qui antea poſiti ſunt 
Et ad eundem modum demonſtrantur 


flarum trium ſerierum unaquæque converget ad va- 


gunt, aliæ artes adhibendæ ſunt. Sed impræſentiarum 


terminos 
quoſcunque æquidiſtantes, quorum differentiæ ſunt 
perexiguæ; & relationes quas inter ſe obtinent de- 


oriuntur capiendo differentias & differentias differentia - 


— — — 
K * . d 
— 
— as i - pay — * 22 
" 
* R * * —— 8 — * . * _ = * - 
— — _ — — — - — = — 
— — . —— 2 — pa _ =_ 5 — — —— — — K — CT * — — _— 1 — — . mr_ 
INTO > : —_— — EIT: — = ERS. 
4 — 
K » — . 4 = A 4 = 8 . : 
8 — 2 —_ _— FRE —— — ho 
' a - 4 — - 4 - 
"I a 2 * 1 — 2 — = 
* 1 32 ry 2 . = 3 - 
5 = . 
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S DAR. 
— — _ 8 1 
5 — wor 
- — 4 2 
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Tent 


_ OE 


— — — — 5 
. — — -——_—_ - 
— 5 —— : 
— 
3 PPP — 
, — — : 
ug Wood — — — — nm... — 
— 1 y k 5 c FT 2 * 
7 8 
— — 
3 * a, a= 
A p 5 = 
= _— = r — — 
4 * — 
1 — 
9 — 


— — — — — — — — — 
— J = a —— 
— — — — — — . 
—— ̃ ͤ—Pw, ˙ ü ——— ———— —— © —— —-⅜ - 
* t „ — 2 1 4 — 
1 4 2 - 4 2 _ * 
7 * + * 
1 4 — „ yy N 
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Hæc Tabula in uſum reſervanda eſt, ut conſulatut 
quoties opus fit. Quod autem hx Æquationes vel ob. 
tinent accurate, vel ad verum approximant, ubi diff. 
rentiæ terminorum ſunt parvæ, patet ex demonſtratio- 
ne caſus primi- Propoſitionis. 
Aſſumatur quzliber Series , &, 5» 5» Z» 18 & 
Er quzratur terminus qui ſtat proximus ante : patet 
quod ille eſt ,; videamus ergo qualem hæc methodus 


exhibebit eundem. Repræſentet a. terminum quzſitum, 
eritque e FT fe 


Dy =9098,0392,1568,7, | 20a | | £999,980 5, 86293, 


= 8=0099,0099,0099,0, : Ima?" C0099,0099,0099,0 
1 3a 


76 = —0097,0873 1786441 , 


: 3 > data 0099, 9994,34 50 

= $—=0096,1538,4615,4, 4a 1 2099499997824, 
0095, 2380, 9523.8, i 1 099,9999,989358, 
1009443 3965226452. La} (10099, 999999931 


Patet ergo quod hæc methodus continue approxi- 
mat. Si terminorum differentiæ fuiſſent minores, va. 
lores acceſſiſſent citius ad verum, & contra tardius 
quando differentiæ funt majores. Hinc fi in Tabulis 
numericis deſit terminus, poteſt is per hanc methodum 
Hoc modo etiam prodeunt ipſiſſimæ Series Specioſæ, qu 
per alias methodos prodire ſolent. Proponatur 14 
Ordinata Curvæ quadrandz: Ea eſt prima in ſerie reg 

lari 1+2z2/-7, Iz, ISC. I F zz, i+zz), &c. 

_  Ordinatarum, quæ omnes præter primam dant ſuas 
weas 2, 2er -i +39, Tft 

& c. conſtituentes novam ſeriem cujus primus terminus 

crit Area quæſita: quz ideo invenietur ponendo pro 

ed c, & pro reliquis in ſuo Ordine B, 1, J, s, &c. Pri 


ma | Æquatio dat * = 2, ſecunda 22 2. — 255 tertia 


a = -A, quarta a = - E G0 


* 


8 (C1059) 5 
&, Eft ergo univerſim area quæſita x — 2 += 2 
F- &c. Eſtque hæc Series arcus ad 
Tangentem æ, in circulo radium habente unitati æqualem. 
Fam invenit Jacobus Gregorius noſter, & cum Collinio 
communicavit initio anni 167. à quo, mediante Ol 
denburgo ad Leibnitium delata eſt. ; 1 

Sit jam &c, e, 4, c, b, 4, P, a, 8, , &, e, &c. Series 
utrinque excurrens in infinitum, ubi dantur omnes ter- 
mini præter P in medio omnium. Sit A 2 & ＋ 4, 
B=B8+6, C — 2 e, D —&+ 4, ES Ne, &. ; 
atque ert e a 


=" 
7.1. 4B+gC—2 9; | 
140 has: £ 
424—06B+81C—32DÞ+5E 5 
e 


ö * 


287C—8$832DÞ+325E—72FÞ+7JGC , 
Fe NO h — ͤ— — = & c. 


4 


4294—t144BÞ+1 


24024 


Inveſtigatur hæc Series ex Aquationibus, excerpendo 
Uternas in quibus numerus rerminorum eſt impar. 
Nam earum differentiæ relinquent terminos in hac Se- 
rie; quæ itaque ad libitum produci poteſt. 
Sit 1E Ordinata Hyperbolæ, & quæratur Area 
9us quæ jacet ſupra Abſciſſam æ, quando ea evadit 
witas, Hæc Ordinata- eſt media in Serie Ordinata- 
rum 


(1060) 
rum, . &c. D-, 12 1+ IT-, ITI, IT 5 

I Tas, ITA, 1+2Þ „Aas &c. Sd bene 
hinc inde excurrente in infinitum. Adeoque Areæ ah 
hiſce Ordinatis genitæ conſtituent ſeriem conſimilem, 
cujus medius terminus erit Area quæſita; quæ Proinde 
obtinebitur per Seriem modo expoſitam. Quando ⁊ eſt 
| unitas, ut in caſu præſente, areæ curvarum evadunt 
Kc. 5 & Zo bo 5» & 1, f, Ts 7) Kc. Hinc elt 4214 
= 2, B= 2 2 ＋E IA, S 2. , D==7 +E=E 


24 649 


&c. Hiſce in Serie Cubſtirutis, ceodit v, id eſt, area 


63 Hyperbolz, : C — 41 ＋ 78 —_ = « &c. id eſt, - — 
0  _-» 4D 58 


| — &c. Ubi 1 
7! 49 it: 4 


B, C D. &c. more Nemtoniano, deſignant terminos in n {uo 
. ordine ab initio. Calculum — 


IX E RM 1 N 1 

| Uirnativi Oe, Ng. 
7500, ooo, ooo, ooo, 062 5,0000,0000,0000,0 
62,5000,0000,00000 6, 6964,28 57, 1428, 
7440, 4761, 047, 825.5086.58005 
97.5586, 9130, 8 11.38 18,4731, 
0 "By 3399,4086,r p  1585,7062,8 
__ 188,7745,5 - 22,5708, 
„„ _ - - © - --- $03 

3534 . 5 475 

3 1.7 I 


—— — —— © 


dee erer 


Summam negativam ſubducens ab affirmativa, habeo 


pro Area, id eſt, pro Logarithmo Hyperbolico Binarii, 
numerum 6931,47 18,05 59,9453. 


Pro 


iy | \ 
(1061) ; 
pro conſtructione Tabularum quarumvis numerica- 
um percommoda eſt Series quæ ſequitur. Deſignent 
Kc. e, di c, b, 4, , &, , 0, 6, &c. tetminos alternos in 
Serie utrinque ſerpente in infinitum; Pone A= A4, 
geb, C=y+c, D d, ES e, &c. 
gt terminus inter & & 4 erit 


6 
3.5 54—9B+5C—D 


ns” "Hof oF 5 


. 3. 144—28B--20C—7D+E , 
aj , 424—20B +75C—3 wit? 
1.2.3.4. 5 1 2? 
| 1:3:5-7-9-11  1224—297B+275C—154D{-54E—11 FG , 
1.2.3. 4.5.6 Z 27 — 


&c. 


Hæc Series ſequitur ex caſu tertio Propoſitionis, 
ponendo æ . Coefficientes numetales literarum ſic 
producuntur ; exempli gratia, in quarto termino coe- 
liciens literæ penultimæ C eſt 5; pone 5 + 1 =, & 
numeri qui proveniunt ex multiplicatione terminorum. 


2 Tl 2 —2 1 —4 gh | 5 
1 5 1 * 5 « —In & c. erunt 4, 6,15; 0, 


Le. Horum differentiæ 5, 9, 5, ſunt numeri quæſiti. 
atque adeo Series ad libitum produci poteſt. 
Datis Logarithmis numerorum 46, 48, 50, 52, 54. 

56, 58 & 60; invenire Logarithmum numeri 53, qui 

conſiſtit in medio omnium. Pone EI „ 

4483,97 10,34, J, 50 1, 56 = B= 3,4471,5803,13. 


. 48 


.%* * 


3 85 (1062) 
1,48 +1, 58 = C= 3.4446,69 23 08, , 46 ＋ , 60 
D — 3.4409, 908, 19. Hiſce valoribus in Serie ſerip. 
tis, primi quatuor termini dabunt 1,7242, 2586, 96 pro 
Logarithmo numeri 53. Et eadem ratione invenire licer 
quemvis alium intermedium. 0 
In Conſtructione ergo Tabularum ſufficit primo quæ. 
rere aliquos terminos in debitis diſtantiis, nam reli. 
qui poſſunt hoc modo interſeri. Etenim continuo 
ſunt intercalandi termini primo inventi, uſque dum 
perventum fuerit ad ultimos qui deſiderantur. Hoc 
modo habebitur tota Tabula ex datis paucis terminis 
{ub ini:zia pro fundamento operationis. Sed non con- 
venit ut termini quos primo quærimus, ſint omnes per 
totam Tabulam zquidiſtantes ; nam fi omittimus al- 
rernos ubi eorum differentia eſt maxima, poſſumus ali 
bi per ſaltum omittere duos, tres, viginti aut forte 
plures terminos. Numerus autem terminorum inter 
duos datos conſiſtentium, qui omittuntur, debet ſem- 
per eſſe aliquis ſequentium 1, 3, 7, 15, 31, 63, & 
dummodo volumus inſerere eos per hanc Seriem ; hoc 
vero neutiquam incommodabit opus. gi 
Poſſunt autem pro Praxi termini in unam ſummam 
colligi, ut factum vides in hac Tabella. Prima expreſſio 
eſt primus terminus ; ſecunda eſt ſumma primi & ſecum- 
di; tertia eſt ſumma primi, ſecundi & tertii: & ſic porto. 


; 


2 4 
2 
194-3 
* 16 | 
6 1504-25 3＋⸗3C 

| 256 | 
8 |12254=243BF49C--5D 
* 


2ẽ0ũ0 48 
396904—8820BÞ2268C- 305D＋35E 


65536 Sic | 


( 1063 ) 
Sic datis aliquibus terminis alternis, intermedii 
confeſtim dabuntur per haſce expreſſiones, null4 ra- 
tione habit naturæ Tabulæ particularis. Nam hæ re- 
gulæ ſunt exdem in omnibus. Arez curvarum ſunt 
proxime æquales areis Parabolicæ figuræ quæ tranſit 
per extrema Ordinatarum ſuarum. Sed quoniam labo- 
tioſum nimis eſſet ſemper recurrere ad Parabolam, 
computavi Tabulam ſequentem, qua Areæ directe exhi- 
bentur ex datis Ordinatis. e 


| 4p 
C — 15 
2 N. 5 4 ® "A 
1 D L 3 . e eee 
0  [4a1i4+216BÞ+27C+272D 2 
117 — 5 

| [989 4+5888B—928C10496D—4546E , 
Co | „ 28350 5 5 833 e | 
0 5 —— tofgrnieien 5427240002605 50 E427 „ 


198752 os 


Hie numerus Ordinatarum eſt impar, 4 eſt ſumma 
primz & ultimæ, B ſecundæ & penultimæ, C tertiæ & 
antepenultimæ; & fic porro, uſque dum deventum fit 
ad eam in medio omnium, quæ per ultimam literam 
in quaque expreſſione repræſentatur. R eſt baſis ſeu 
pars Abſciſſæ inter primam & ultimam Ordinatam in- 
terceptæ Expreſſiones ſunt Areæ contentæ inter Cur- 
vam, baſin & Ordinatas hinc inde extremas. Tabulam 
pro pare numero Ordinatarum non appoſui, quoniam 
area cæteris paribus ex impare earum numero accura- 
| tus definitur. 35 
Quæratur area quæ generatur ab Ordinati x T XI 
& jacer ſupra Abſciſſam æ quando ea evadit unitas. In 

: 10 B 1 ＋ 2 


Sic | 
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— * — —— — 
ah 1 + 220 . pro L ſcribe * — = 165 109 105 109 109 ro? 109 105 163 | 
199 25 100 23 4 23 190 


prodibunt undecim Ordinatz , , . , f. zu g. . 
2 eſt A =, B = n= 


— * 41 —— 10669 — 8 by oO 969 


— 109 149 — 162419 


. Hiſce valoribus ſubſtitutis in ultima expreſſions, 
& unitate pro R, invenies aream eſſe 785398187, 
Juſtus eſt hic numerus in ſeptima — in octava Ve 


cum ſuperans Binario. 
Si undecim Ordinatz non dent aream fatis AY IE 


erige plures; & concipe aream diviſam eſſe in plures 
partes, quarum quamque ſeorſum quzrens habebis 1 
lubitu juſtam. 


Valor ipſius 1 + Wl, exprimi roteſt per quamcunge 
trium n ſerierum — 


n—2 —3 5 
I», 2 + 


= -"F * 2 s 3 1 F * _— 


% 


vito ſcilicer R = as Th 


2 3 
+. ya 


pa 1+2'= 1 
Ein, 


ü.ôd 


* 


Prime duæ Series Jemonſtrantur per Caſum primum 


1-2), 1 +21, &c. deſignent Ordinatas totidem 
zquidiſtantes in Parabolic figura. erit x + 2 ejuſ- 


æquidiſtantes Ocdinatz, erit i + 1 '* Ordinata in ea- 
dem, cujus diſtantia a « + Af eſt —»; fic provenier 
Kries $ ſecunda. Sit jam in tertia Parabola &c. 1 +24 


Propoſitionis Nam fi 1+ Ze, 1 +9}, 1+ "af, 


dem Ordinata, cujus diſtantia a 1+2P eſt u. Et fic 
prodit Series prima. Ar ſi in alia Parabola 1+ 2 P, 


1+ 21-1, 1+ 2], 1+ 2], 1+ 2/4, c. ſint 


+213, 1+2>, 1+ 2], 1 ＋ 2, 1 
1+ 9p, 4 ＋ 9}, 1 + 20, c. Series Ordinatarum 
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eritque in eadem x + N Ordinata, diſtantia u à ter- 


rertia 


poteſt pro cor 


unde per methodos Qu 
Abſciſſam z, id eſt, Logarithmus numeri I ＋ K, etit 


[u 
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æquidiſtantium hinc inde progrediens in infinitum, 


mino medio 1 / f remota. Er fic provenit Series 
per Caſum Secundum Propoſitionis. Prima ab. 
rumpit quando eſt » integer & affirmativus, ſecunda 


quando eſt » integer & negativus, & tertia in caſu utro- 


que abrumpit. Per harum quamque radices numerz. 
les commode eyolyuntur in Series. Tertia reliquis mul. 
to citius convergit : ejus terminus ſecundus adhiberi 
rectione, ubi fir extractio per repetitiy. 


nem calculi. 


 Halleius in ſua methodo conſtruendi Logarithmos, 
ex prima harum ſerierum demonſtrat Seriem Mercatu- 
is pro Quadratura Hyperbolæ. Sit ejus Ordinata 
I ＋ 2/7, vel i + 2", exiſtente n numero infinite parvo; 

adrandi, area quæ jacet ſupra 


. Eft vero per primam Seriem 1 + a" =1+ 
Pa Eat et + AT + be. en. 
In caſu præſente, ubi eſt » infinite parvus, eſt 1 C 


=z1I+TL—_— 2 ＋ 3 * 7 2+ eFc. quo ſubſtitu- 


to in valore areæ, ea prodit 2— 52 ++ z3 — 52t+ 


525 — ec. quæ eſt Series Mercatoris. 


Similiter per Seriem ſecundam prodit hac regula; 
Sit datus numerus x ＋ 2, pone R * eritque ejus 


Logarithmus REAN R* + & RB + TNT R &. 


Per Seriem tertiam provenit ſequens regula. Sit 
ICIS —_— 


quilibet numerus R, pone 2 = , eritque ejus Lo- 


Ba 


garithmus 


0 * 
a _ . FA JEST * 


—— 


„„ 
erthmus A — > Az —7 B — 2 C 7 DZ 3 Es 


— &c. Ubi 4, B, c D,E, Kc. more Nertoniano defi; ig· 
nant terminos Serici ficur ab initio. Hæc Series, ut ea 
ex qua deducitur, reliquis duabus multis vicibus cele- 
cius approximat: eſtque eadem generalius expreſſa 
quam, ex fundamento haud abſimili, pro inventione . 
Logarit hmi Binarii prius dedimus. 


Methodus, inveniendi valores Serierum Arithmetica- | 
rum utcunque tarde convergentium. 


In aliquibus Seriebus ſumma terminorum 'haberi ne- 


quit niui ad pauciſſima figurarum loca, dummodo præ- 
ter ſimplicem eorum additionem aliæ artes non adhi- 
beantur. Proponatur jam Series quælibet cujus termi- 
ni omnes iiſdem ſignis afficiuntur, & quorum proximi 
continue tendunt eſſe inter ſe n quales ſunt ſe · 


quates — +— ＋ 6 + — - + &c- 1+E+5 + 


Fg ＋ &c. Collige Gama liquor terminorum ſub 
initio, ii proxime addendi ſint 4 6, y, J. e, & &c. In 


numeris roximis fir gy = = & vantitatum 
P i Foy" q 
8 


E, a+ px 522, «+ 8+y > 1? ETV 


+ H x > a+8+y+9 +65) g. bee. differentiz 
ſine 4,b, c, 4, , Ke. Deinde in numeris \Proximis ſie 


"lb Fe = F —b? „ ＋ 
Þ+ 6% == 4 + Tea EY differentiz ſine 
4,B, c, P, fic, & fits =- wp tp 


AB-=24C Te 
cede 


l 


F 
cede quoad- libuerit. Tum eric eTB+y +84 
+> 7 Feb | + 4x . & i 


"a= 
que ultra Pn. 5: terminos bujus novæ Seriei 1 
ro opus crit progredi. | 

Ut i deſideretur v valor Seriei += M7 *; 
+ &c. collige primos 2 rerminos, quorum” ſummam 
reperio fore 68 13.8410, 1885. Termini proxime ad- 
dendi ſunt æ 005, 28 54.1226, 8 D oooꝗ, 8309, 178), 
eee I, . &, Hine 


18 

fit 12 == 1 proxime, =I — 1 17,6449. 6282, 
& =2 —0000,0017,5086, 'b = —,0000, 00 14,7410, 
© = —,0000,0012,4986, &c. Unde s =! Prope, & 


et5=—, 000,014! ie; quem propter ſignum 


| negativum ſubduco ab 4 * — = ? & temanet, or i 76 307, 


8171: hic additus ſummæ primo inventæ 6813, 840, 
188 5, dat pro ſumma totius Seriei numerum 6931, 
4718, 00 56, qui juſtus eſt in nonà decimali; at ante 
1 haſce correctiones ſumma erat juſta in prima fie 
gura (bl. Si - animus fir propius ſcopum arringere, 
pergendum erit ad approximationes ſequentes. Si ter- 
mini Seriei diverſa habeant ſigna, conjungendi ſunt, ut 
omnes eadem tandem habeant, ut in Serie 1 +; 


"+ +5 ; Ge. aw terminis ea evadit 74 
7 


Lp i + =—+& Sed bie notandum elt 


. diſſerentiz 4, b, c, d. e, &c. ut & A; B, C, D, &c. 
colligi debent lubducendo quantitates anrecedentes de 
Fare: Avia" Et in 'oninibus hujuſmodi Seriebus | fi 


, n tepræſente 


_ (0 o69') 


mum, q ſecundum, r tertium, & rectangulum 2 ** 
non ſit majus pr, valor Seriei erit infinite magnus : at 
maznitudinis ſemper - finitz ubi  accidit contrarium̃ 
Poteſt hæc regula nonunquam fallere, ubi termini 2% 
y parum diſtant ab initio Seriei, at ſi conſiſtant inter 
eos ab initio aliquantum remotos, evadet regula. cet» 
Ad alia Serierum genera debent aliæ regulz adhibe: 
ri, Sit Series regularium Polygonorum Circulo Incrip; 


ly 
trum, exiſtente Radio unitate. 


H Sa, ooo, cooO, ooo, oo 4 

6D 2,8284, 2712, 4746, 1908 
E 3,0614, 6745, 8920,718 16 
E D/, 1214.45 15, 2258,51 3 
D 3, 1365, 4849,05 45, 93864 

C = 3.1403, 3115, 6954, 752128 

B = 3,t412,7725,0932,772|256 
4 3.1415, 1380, 1 144,299] 512 | 


Dicatur jam ultimum Polygonum 4, penultimum B, 
antepenulrimum C, & reliqua in ſuo ordine retrorſum 
D, E, E, & c. atque area Circuli quæſita erit A ++ Gy 
4.44 —SFHC. 644 -- $4B K 210 — Sd ned 5 | 

VVV * 


der gen ee. ure 
B, C, D, E, &c. ſcribantur proprii valores, primi quatuor - 
termini dabunt 3,1415, 9265,35 89,790 pro area Lirculi. 
Hæc autem Series eſt generalis, ex natura Circuli neu- 
quam dependens: applicabilis eſt quotieſcunque nu- 
merorum approximantium differentiæ priores ſunt po- 
ſeriorum quali quadruplæ. Factores in Denominato- 
bus ſunt dignitates integræ numeri 4 unitatibus mi- 

5 Fire Coo Ono ne 


a» ; 
6 11 


\ 


(i 
nutæ : quibus datis, eoefficientes literarum in diverſu 
terminis formantur ex multiplicatione continua nume- 
1 = | F "WA 1 52 E OOTY 
rorum TI, Th > = | 1 c. Ubi pro's ſub. 
ſticuendus eſt ultimus Factorum in Denominatore. 
Ultima quantitatum x —1, 27x—2, 49K —4. 
BJ +—8, 16 9 — 16, &c. æqualis eſt Logarithmo 
numeri x. Pro x ſcribe 2, & per repetitam extraQio. 
nem radicis: quadratz exibunt numeri 


= 1,0000,0000,0000,G000 - 
IL .8284,2712,4746,1901. 
[I 7568,2064,0010;8843. - 
H= 7240,6186,1322,0613, 
G — 7083,8051,8838,6214 | 
F 7007,0875,6931,7337. 
E= 6969,1430,7308,8294. - 
D —= 6950,2734,2438,7611. 
C= 6940,864r,2851,8363. - 
 B= 6936,1658,47 59, 401 4. 
1 4 6933.8182,9699,9493. 
Dicatur ultimus numerorum A, penultimus B, & fic 
retro, atque Logarithmus quæſitus erit 4 + — 4 
2 A—3B+C . 84—14B+70—D , Ae 
1 "+ $»7 5 r 
F &e. Primi quinque termini dant 6931, 4718, 0559, 
9457 pro Logarithmo Hyperbolico Binarii. Et quo- 
modo hæc Series procedit in infinitum facile colligitur ex 
eo quod de priore diximus: eſtque etiam univerſalis, 
proprietates Hyperbolæ minime reſpiciens. i 
Extenditur quoque Methodus hæcce Differentialis ad 
Reſolutionem Æquationum & alia quamplurima quorum 
hic non fit mentio- Continetque ſundamenta Serierum ge- 
neraliſſima; ut in Reductione Æquationum Irrationalium 
& Fluxionalium brevi forſan monſtrabo. 1. 


| IV. 4n account of ſome Experiments made on the 


27th day of April, 1719. to find bow much the 
Reſiſtance of te fir retards falling Bodies. By 
J. I. Deſaguliers, LL. D. F. R. S. wy 


Took 12 Balls (fix of which were ſolid las ben 
18 55 of about 2 Inches Diameter; three hollow 

ſs Balls of about ; 
light Paſtboard hollow Globes of about the ſame Dia- 
meter) and having carried them to the upper Gallery in. 
the Lanthorn, on the Dome of St. Paul's Church, I 
cauſed them to fall down by two at a time, in the 
following manner; 

Firſt, a Leaden Ball and a Glafs Ball. 

Secondly, a Leaden Ball and a Glaſs Ball. 
S Thirdly, a Leaden Ball and a Glaſs Ball. 

Then I let fall in the ſame manner the three other 
Leaden Balls, each with a Paſtboard Ball. 
| After that, having the Leaden and Paſtboard Balls 

brought up again, I repeated the Experiment twice 
more with a Leaden and Paſtboard Ball- then I made 
the Experiment twice more with a Paſtboard Ball 
alone, to ſee how long it would be in falling. 

Upon the whole it appeared rhat the Leaden Balls 
we a very little longer than 4 > Seconds in ang 5 
the two largeſt of the Glaſs Balls 6 Seconds, and 
Paſtboard Balls 6 = Seconds. 

The height of the Gallery, from whence the Bodies 
*, was 2.72 Foot above the Pavement of the Church 
(then cover d with Boards) upon which they fell. 

The times of the Falls were taken two ways above, 


di. with a Wheel- Chronometer, which meaſures a 
10 C ſſmmall 


5 Inches Diameter: and three 


(1072) 

ſmall part of Time accurately, nearer than to a quarter 
of a Second (made and contriv d by Mr. George Graham, 

an ingenious Clock-maker) and with an f Second Pen. 
dulum: And the differences of Time between the fall of 
the Leaden Balls and the other Balls were taken below, by 
the Preſident, Martin Folkes Eſq; F. R. S. and another 
perſon, who all agreed in their Obſervations of the Time, 
which they made each with an half Second Pendulum 


The following Table gives the Marks, Weights, 
and Diameters of the ſeveral Balls, in three 
Columns. 


"Leaden Balls 


Diameters in Inches 
| and Decimals, 77 


15 ag 
J. oz. d. 
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Glaſs Balls being different, I have ſet down a Mean 
Diameter for e. of them; the true Diameters are thus, 


of D4&38.0f Eg, 6 and 5,25. of F 5,7 & 5,4 Inches 
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The pins Experiment are as fol los ws. 


Experiment I. Fall of rc and D. 
C fl by the Pendulum in 42 b 
of D was ſo near it, that the Difference was 
not taken either above or below. 3 


Experiments II. Fall of 2c and E. 
1; fell by the Chronometer in 5", by the Pendulum in 4*”. 
Time of the fall of E not taken above. 
The Difference taken below 1 


Experiment m. Fall of 3c _—_ 

36 fel by Chronometer in 4;", by Pendulum in 4x + . 
F fell in Six Seconds. 

Difference taken below was 17 


Thy Fall 


Wo 


Experiment W. fall of 4c aa A. 
46 fl by Chronometer in 45, by Pendulum i in OY 
A fell in 6= Seconds. 

| Difference taken below =2 


Experiment V. Fall of 5c and B. 
We made no Obſeryation above nor below. 


Experiment VI. Fall of 6c and C. 
bc fell by Chronometer in 47", by Pendulum in 40” 
DO not taken above. 


117 


Difference below 2 


* 


W VII. Fall 1c and B. 
I (fell by Chronometer in 4", by Pendulum in 43". 
B not taken above. 
Difference taken below 2+ © 
1002 Experi- 


( 1074) 
Experiment VIII. Fall of 5c and A. 
5e fell by Pendulum in 4%". 

A fell foul and ſo was not obſerv'd at all. 
_— Difference taken below 2", 


Experiment IX. Fall of B alone. 


dy the Chronometer in 6:", by the Pendulum in 6**. 


5 Experiment X. Fall of C alone HET 
by the Chronometer in 6? by the Pendulum in 6 


By Galiles's Theory the Lead, which was 4” in fal 


ling, muſt fall 4 Foot the firſt *', or 16 Feet the firſt 


Second, which amounts to 324 Feet in 4=". But as 
the Sound of the Ball (as it ſtruck the Bottom) by which 
we reckon d our Time, had 272 Feet to move, we mult 
abate a ; of a Second nearly, (ſuppoſing Sound to 
move one Mile in 47) which will take away 35 Feet, 
that the Body muſt have fallen in the laſt ; of a Se 
cond, and reduce the number of Feet to 289 : ſo that 
the Lead will have only fallen 17 Feet ſhort of the 
Theory, which muſt be attributed to the Reſiſtance of 
The large Glaſs Ball in the 6 Seconds of its Fall, wou d 
in a Vacuum go thro 576 Feet © but taking away the laſt 
r of a Second or 47 Feet, for motion of Sound, it mult 
only fall 529 Feet in Yacw. Now ſince it fell but 
272, there have been 257 Feet taken off from the Fall 
by the Air's Reſiſtance. 5 
Likewiſe the Paſtboard Ball in 6: Seconds muſt 
have fallen 676 Feet: but deducting the laſt quarter 
of a Second or 51 Feet for the motion of the Sound, there 
remains only 625 Feet for its fall in Vacuo. But 28 
it fell only 272 Feet, we muſt allow a Retardment of 
353 Feet-for the Reſiſtance of the Air. ks 


/ 
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At a mean we may call the weight of the Glaſs 
Ball 5 oz. Troy, and its Diameter 5 Inches and ?; and the 
weight of the Paſtboard Ball 2 Ounces Trey, and a lit- 
tle more than 5 Inches Diameter. | 
The Lead Balls all fell within near a Foot of one an- 
other, and made an impreſſion in the Boards of about © 
of their Depth. 1 85 5 
The Barometer ſtood at 30, 1 Inches, and the Mer- 
ar was very Convex, and therefore inclined to riſe 


4 further Account of Experiments made for the ſame 
purpoſe, upon the 27th Day of July laſt. By the 


ſame. 


T T Aving found by our former Experiments, that thin 
11 Glaſs Balls, and even Balls of paſted Paper, 
were roo heavy to make ſo conſiderable a Difference 
between the time of their Fall and the fall of Leaden 
Balls, that it might be eaſily Oblervd; I contrived a 
way to make dryed Hogs Bladders perfectly round, 
by blowing them (when moiſt) within a ſtrong Sphe- 
rical Box of Lignam Vite, and letting them dry in the 
aid Box before I took them out: which I did by 
opening the Box that ſcrew'd in the middle, and had 
a hole in the Pole of one of its Hemiſpheres to let 
the Blacder paſs thro', in order to tye it after blowing; 
and ſome few ſmall holes all over the Box, that in 
lowing no Air might be confin'd between the inſide 
of the Box and the Bladder, ſo as to hinder it from 
Putting on a Spherical Figure. Beſides I took off the 
ends of the Ureters, the Fat and a great deal of the 
Es uppen 


upper Coats of the B 


n 
ladders, before I blowed them in 
the Box, to render rhem ſtill lighter. 
The Bladders I uſed were ſome of the thinneſt 1 
cou'd find ready blown at a Draggiſts, which I moiſt. 
ned in Water, taking care to leave. none in the inſide, 
I choſe thoſe rather than Green ones, which in drying 
wou'd have ſtuck fo faſt to the infide of the Box, that 
it wou d ſcarce have been poſſible to have got them out 
r õ EE i i. 
_ Having prepared five Bladders in the manner afore- 
ſaid, (which I have deſcribed the more fully to dire 
any body elſe that ſhou'd be willing to try the like 
Experiments) I took them up to the upper Gallery in 
the Lantern on the Top of the Cupola'in St. Paul 
Church; and there by a Contrivance, which ! ſhall 
- Juſt now deſcribe, I ler them fall by one at a time, 

together with a Leaden Ball of about 2 Inches Dia- 

meter, and weighing 2 J. Troy and I took notice of the 
time of the Fall of each Bladder, knowing by former 
Experiments that the Balls are about 4 = Seconds, or a 
little longer time, in fal ing the ſame Height, which is 
8 8 

The following Tab 


. 


” le, conſiſting of five Columns, 
gives in the firſt, the Marks of the Bladders ; in the 
next their Diameters; in the third their Weights in 
Grains Troy; in the fourth the times of their Fall in 
Second Minutes of time ; and in the fifth, the difference 
of Time between the Falls of the Leads and of «ach 
Bladder , taken below by the Prefident, Dr. Halle), 
Dr. Jurin, Martin Folkes Eſq; and Mr. George Graham 
the Clock-maker. The Time was taken above with 
Mr. Graham's Chronometer, (formerly deſcribed); and 
below with the ſame Inſtrument, and three half Second 
Pendulums, all which agreed very well together. 


Th 


du 


The Experiments having been made twice over, the 


in Inches 


— —ů —— 
— 
: 
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The Diameters and Weights may be relyed upon, 
being taken the Day that the Experiments were made, 
and the Day after; but the Diameters and Weights 
taken 10 Days before, not agreeing with theſe, I have 
left them out. For the Bladders by drying had loſt 
of their Weight, and altered their Diamerers. 
As the Necks of the Bladders in drying ſhrink, ſo 
s to open a little, they muſt be blown before each 
Experiment, And for the manner of letting them fall 
eractly in the ſame Inſtant of time, it is deſcribed by 
Figure IT, in which ne 
A,A,AA, is the Hole through which the Bodies 
fell: 1, 2, is a Board laid over the Hole. G, D, D is 
mother Board fixt to the firſt Board by the two Wood- 
Screws D, D, with a Pulley G at the other end of it, 
der the Hole. W is a two Pound Ball 8 Los 
5 faſtne 


* . WW ons yt 

Taſtned to 1 Thread. which — o over the Pulley 
is ſtrerched 25 from G to the Nails F; to 

which it is faſtned; ſo ar to be about 2 quarter of an 

Lach above the Board. 

B is one of the Bladders, hanging with the Neck or hea 
vieſt part downwards, by means of a Loop of fine Thread 
as EH, which goes over the Horizontal Thread GEF, 
Now when with a pair of Sciſſars the Thread of the Lead 

(which in all is but one Foot long) is cut juſt at E, before 
the Loop of the Bladder, the Lead pulling away the String 
the Loop of the Bladder ſlips off the remaining Thread 
FE, and begins to fall exactly in the ſams lInſtant as the 
Lead: But 5 the Thread ſhould be cut between E and 
F, as the Lead falls its Thread might give the Bladder 
an oblique Direction. 

Ile that obſerves the time either with A Pendulum or 
Chronometer may take it very exactly, by ſeeing the 
motion of the Sciſſars as they cut the Thread. 

N. B. As the Diameters of the Bladders were taken 
by wrapping a Thread twice round them, and ſomething 
muſt be allowed for the thickneſs of the Thread; I have 
here under for down the Diameters of the Bladders, 3 as 

corrected by that Allowance. Yiz. A 5,28 Inches; 
B 5,19; C 5,30; Ds f; and E juſt 5 laces in Di 
meter. 

be Bladder E was rough, with ſeveral Wrinkles and in- 

| equalities, which made ide longer in falling than it ought 
to have been, according to its Diameter and Weight. 
A Pail of Water thrown down met with ſuch a Reſ- 

Nance in falling 272 Foot thro' the Air, that it was all 

turn d into Props like Rain. 
1 N 1 8. 


RRATA. Phil. Tranſ. Ne. 357. Page 848. I. 22. z. lege ab 5 1 32" 
Ne. 359. 1 17. leget =0o",r. p. 93 J. I. 5, 6. lege reſtituim- 
Et Syſtole Arteriarum cum Cordis Diaftole duratione convenit 


Ne. 361. N. 1005, I. 16. read, proof of the falſity of the Opinion. 
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TRANSACTIONS. 


kor the Months of Novemb. 


and Decemb. 1719. 
The CO N TEN T 8. 


1. 4 Letter of Mr. Joſeph Williamſon Watchmaker, to the 

_ Publiſher, wherein be aſſerts his right to the curious and 

. wſeful Invention of making Clocks to keep Time with the 
Suns Apparent Motion. 5 315 

II. An Account of ſome new er relating to the 
Adion of Glaſs Tubes upon Water and Quickſilver. By 

lames Jurin, M. D. Reg: Soc. & Coll. Med, Lond. Soc, 

III. Part of a Letter from Dr. Rich. Richardſon, to Dr. Will. 
Sherard, R. S. S. giving a relation of a wonderful Fall of 5 

Vater from a Spout, upon the Mores in Lancaſhire, 

IV. An Account of the [ of a very extraordina- 1 

ry Aurora Borealis, ſeen at London on November 10. 
1719. both Morning and Evening. By Dr. Edmond Hal- 

| ley. R. S. Secr. 5 5 
V. 4 Relatian of the ſame Appearance, ſeen at Cruwys 
Morchard in Devonſhire, Being part of a Letter to 
Sam, Cruwys, Eſq; R. S. S. and by him Communicated to 

_ the Royal Society. 5 1 

NMI. A further relation of the ſame Appearance as ſeen at 
2 communicated to the Publiſher by an unknown 
Hand. 5 . 

III. An Account of another very conſiderable Aurora Bo- 
realis obſerved at Streatham in _ by Mr. Thomas 
172 and Communicated by Coll. Francis Nicholſon, 


VII. Nuperæ Obſervationes Aſtronomica cum Regia Soc ie: 


tate communicate. 


-. 
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SY liſhed, wherein the Author ſpeaks of making 


I. 4 Letter of Mr. Joſeph Williamſon Watchmalyy, 
to the Publiſher, wherein be aſſerts bis Right to the 
curious and uf, eful Invention of making Clocks to 
keep Time with the Suns Apparent Motion. 


1 Aving been inform'd of a French Book lately pub. 


Clocks to agree with the Sun's apparent Motion; and ſup- 
poſeth that it was a thing never thought of by any befor 
himſelf: I was therefore willing by the advice of ſome 
of my Friends, to write this ſhort Account of what | 
have performed in that matter my fel 

And in the firſt place | muſt take notice of the Copy 
of a Letter in this Book, wrote by one P. Xreſa a Jeſuit, 
to one Mr Williamſon, Clockmaker to his Imperial Ms 
jeſiy; of a Clock found in the late King Charles the 
Second of Spain's Cabinet, about the Year 1699 or 1700 
which ſheweth both equal and apparent Time according 
to the Tables of Equation; and which went 400 Days 
without winding up. This I am well ſatisfied is a 
Clock of my own making; for about ſix Years beforc 
that time, | made one for Mr. Daniel Quare, for whom 
I then wrought moſtly, which agrees with the Deſcrip 
tion he gives of it, and went 400 Days as he ſaith 
This Clock Mr. Davie] Quare fold, ſoon after it as 
made, to go to the ſaid King Charles the Second o 
Spain: and it was made ſo that if the Pendulum was ad- 
juſted to the Sun's mean Motion, the Hands would 
thew Equal Time on two fixed Circles, on one ts 
Hour, and on the other the Minute. But there Wele 


other two moycable Circles of the ſame kind, _ 


: (1081) 
moved forwards and backwards, as the time of the 
Year required ; on which the, ſame Hands ſhewed Ap- 
parent Time likewiſe, according to the Equation Tables. 8 
| This Method the Author owns he knew of, and applyed 
the ſame Motion to Pocket Watches 12 or 14 Years 
| ago, Which | confeſs I never did; being well ſatisfied 
that Watches with Springs and Ballances are very unfit 
to ſhew the minute difference, as it increaſeth and de 
creaſeth, between equal and apparent Time. 
Soon after this Clock was ſent to Spain, I made o- 
thers for Mr. Quare which thewed Apparent Time by 
lengthning and ſhortning the Pendulum, in lifting it up 
and letting it down again, by a Rowler ſomewhat in 
the form of an Ellipſis, through a lic in a piece of 
Braſs, which the Spring at the Top of the Pendulum 
- vent through. By this means every vibration of the 
Pendulum would agree to a Second of Time of the 
duns apparent Motion; that Rowler which lifced up 
the Pendulum, and let it down again, being continually 
moving about all the Year ; ſo that it may ſeem very 
ſtrange that this Author never heard of it, ſo many 
Years after they were made: For one of thoſe, and 
not the firſt, made with the riſing and ſetting of the 
Sun, Mr. Quare fold to the late King William, and it 
was ſet up at Hampton Court in his Life time, where it 
| hath been ever ſince. This contrivance of lengthning and 
bortning the Pendulum, | thought of ſeveral Vears before 
made any of them. Since then | have made others for 
Mr. Quare likewiſe, which ſhewed the difference between 
equal and apparent Time according to the Equation Ta- 
bles, by a Hand moving both ways from the top of a 
Circle; on one fide ſhewing how much a Clock keeping 
equal Time ought to be faſter than the Sun, on the 
her ſide how much ſlower. 5 


But 


| ( 1682 


But theſe Clocks that 1 then made to agree with the 
Sun'sApparent Time, were doneaccording to the Equation 
Tables, which | ſound not to agree very exactly with the 
Sun's apparent Motion : neither can any other be made 
to keep equal Time that will gain and loſe all the Year . 
reeable to the faid Tables: for though the Tables them. 
ſelves may be true, yet {ome difference in Motion does 
proceed, in both ſorts of Clocks, from Cold and Heat al. 
tering the length of their Pendulums. This difference by 
ſome Obſervations I have made, I ſuppoſe to be about 
the r part of an Inch in the length of a, Pendulum vibta - 
ting Seconds, which will alter the Motion of the Clock 
about 12 Seconds in 24 Hours. But to make my Clocks 
made for keeping Apparent Time to go as exact as poſſi. 
ble, I made a Table my ſelf by Obſervation : For obſery- 
ing the Sun, as often as it was to be ſeen, when it came on 
the Meridian, for ſeveral Years together, always ſetting 
_down the Difference between its coming to the Meridian 
and the Time by a Clock I had adjuſted as well as | could 
to equal Time, and always taking notice how much my 
 Equal-Time Clock gain d or loſt at the end of every Year, 
1 compleated my Table in the Year 1711. Since then 
have made a conſiderable many of theſe Clocks, ſeveral 
ot which | fold to Perſons of great Note and Ingenuity; 
and in particular one I made about five or ſix Years ſince 
for the Right Honourable the Lord Parker, at preſent 
Lord High Chancellor of Great Britain; and all of them 
have given good content to thoſe that bought them. 80 
that | think I may juſtly claim the greateſt right to this 
contrivance of making Clocks to go with Apparent Time; 
and 1 have never yet heard of any ſuch Clock fold in 
Enzland, but what was of my own making, though | 
have made of them ſo long. „ 
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to the Action of Glaſs Tubes upon Water and 


guichſilver. 
Soc. + Coll. Med. Lond. Soc. 


1 ty, I maintain d, that the Sulpenſion of Water in a 
apillary Tube was owing to the Attraction of a {ma 
annular 14 on the inſi de of the Tube, which 


touch d the upper part of the Water. Among the ſeveral 


Experiments 'made uſe of to prove this Aſſertion, was 
that of a Glaſs Funnel of ſeyeral Inches Diameter, hav- 
ing its ſmall end drawn out into a very, fine. 
which Funnel being inverted and filłd with Water, 


he. whole quantity of Water therein contain d was ſu- 
the Attraction of that nar- | 
row 4nnulus of Glass, with which the * ſurface 


ſlain'd above the Level by 


of the Water was in contact. 


Soon after that Diſcourſe was pilated; came out a 
Book publiſh'd by a very Learned and Ingenious Mem- 


ber of this Society, in which that Experiment was ac 
counted for in the following Manner. 


1 there be 4 Funnel, as ABC, Fig. . fall of 6 Water, | | 


and whoſe wide end ſtands in 4 


Peel of f Water as BC; 


| open at A, the. whole Water will be e, 


Tube immediately above it; and all 14 reſt of the Pillars 


of Water, as F/, D d, E * 6 „e. in ſome meaſure by 


the durattion f the 8" of th Glaſs deve them, a F, 


1 — 


9 Pla ie. 355. | == . 
10 E D, E, G 


„Mete, relating 
By James Jurin, M.. kD. Reps 


IN 2 * ' Diſcourſe formerly þ.-ſented to the WP) Sale 


Tube, | 


and the Ts op of the Funnel A ends in 4 Ca 7 125 Tate 
the Pillar 
44 by the Auraction of the Circle. 7 6. Glaſs . within, the 
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| whoſe great Knowledge in Experimental Philoſophy is 
pf his 


diet either to demonſtrate its inſufficiency, or to rettad 
boy own Solution. Accordingly at the next mecting 


_ © The Funnel, AFGBC, E 2. whoſe lower pun 
BCFG, was Cylindrical to a conſiderable height, and 


* 


quite dons, ſeems to" be ging e their Coheſion 
ary 


( 1034 ) 


, E, G: And 1hat the (mall Pillars or Threads of Water 


Dad, and Ee, do not ſlide donn to Ff, and Gg, and (1 vo 
with the 
Villar Aa, which is ſaſtaind ty the Capillary Tube 4: 
For if you break off the ſaid Tube at D E, the whole Hur 


As this Solution was very different from what I hag 
before giyen, and the Reputation of that Gentleman, 


generally known, was ſufficient ro give weight to any 
Opinions, 1 thought my ſelf under an Obligy 
tion to examine his account of the Experiment, in ot 


he Society, | produced the following Experiment. 


whoſe top was drawn out into a fine Tube at A, 
being fill'd' with Water to the height BF, ſo that the 


turface of the Water F G, did not reach to the arch. 


ed part of the Funnel, I rouch'd the end A with a wet- 
ted Finger, whereby a ſmall quantity of Water being 
inſinuated into the "Capillary Tube at A, the Water 
contain'd in the Funnel was ſuſpended above the Le 
vel of the Water in the Ciſtern D E, as in the former 
Wa l_ C.-.-.- 8 „ 
In this Experiment «it is manifeſt, that the little 


Columns, into which we may ſuppoſe the Cylinder of 


Water, F GB C, to be divided, ate no way fuſtain® 
by the Attraction of the arched: part of the Glaſs above 
them, ſince they have no contact with it. Nor 1 
there any ſuch middle Pillar of Water, which; by its 
contact with the Tube at top. is both ſuſtain'd it {cl} 
and helps to fupport the Pillars about it. . che 
= ** Sup 


Pq 


( 1685 ) 


fuppoſition of which two Particulars that Gentleman's 
Sten Was funded. 

This Experiment may be thus accounted for. The 
Cylinder of Water FGBC, hy irs weight balances a 
part of the preſſure of the Atmoſphere, which is in- 
cumbent on the Water in the Ciſtern, and endeavours 
to force that Cylinder upwards. The reſt of thar 
teſſute is balanced by rhe Spring of tle Air, AFG, 


which is included between the Cylinder of Water 


FGBC, and the little Column of Water in the Ca- 
pillary A. Bur, as this Air by its Spring preſſes e- 
qually every way, it muſt balance as much of the 
pteſſure of the Atmoſphere upon the little Column of 
Water at A, as it does of that upon the Water n the 
Ciſtern. The remainder of the preſſure of the Atmo- 
ſphere upon the Column of Water at A is ſuftain'd by 
the force with which that Column adheres to the 
Capilary Tube, which therefore does exactly balance 
the weight of the Cy linder of Water FG B C, and 
is the real, though not the immediate, cauſe of its Su- 
WWW 
The experiment ſucceeds in the ſame manner when 
a Column of Quickſilver is raiſed into the Funnel, in- 
lead of the Cotumn of Water F G B C, the top of the 
Tube being couch'd with a wet Finger as before. Bur 
then the height of the Quickſilver in the Funnel muſt 
be zs much lefs than that of the Water, as irs Speci- 
ick Gravity is greater. 1 


| proceed now to acquit my ſelf of a Promiſe I 


d nade in the Diſcourſe abovemention'd, of examining 
ve whether the Experiments therein contain d would ſuc- 
3 Jed in Vacue; and whether Water could be ſuſpend- 


ed in a wide Tube by means of a Capillary at Top, 
« 2 greater height, than what it can be raisd to by 
ue Preſſure of the Atmoſphere. 

"10-3 In 


„ 
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this, I boil'd ſome. Water, and after. 


* 


* 
. 


In order to > 
wards purged it of its Air: by means of the Air. pump; 
which being done, thoſe Experiments. all ſucceeded in 
the exhauſted Receiver, in the ſame. inanner as in the 
OE e the 


* * 4 
1 


e RO: 7:50 mh 
The 13th Experiment in particular was made with a. 


* 


But here | muſt hot c raking 


in the Tube A CB, Fig. 34, is ſuſpended by the At- 
traction of the Annulus at the top of the Tube, A. Ani 
though that Aunulus does not immediately act upon 
any part of the Water, except what is either contiguous 
to it, or fo near as to be within the Sphere of its At- 
traction, which extends but to a very ſmall diſtance: 
yet it is impoſſible, that any other part of the Water, 
as for inſtance that at C, ſhould part from the Water 


* 


above it and ſink down, becauſe its deſcent is oppo d 


) 


(tod ) 
by the attrackiom of the 'contigtibirs Annulus at C. For 
this, being equal to the upper Annulus at A, is capa - 
ble of ſuſtaining a Column of Water of the length A B, 
and conſequently is more than ſufficient for ſupporting 
the Column 6f- Water below it, CB From which it is 
plain, that no part of the Water contain d in the Tube 
en poſſihly deſceſſd, unleſs the upper parc, aſſiſted by 
the weight of the Water below it, be ſufficient ta over- 
come the Attraction of the 4nnulzs of Glaſs at KA. 
hut in ſuch a compound Tube as that made uſe of 
in our Experiment, Fig 4th A CB, the caſe is very dif- 
ſerent, and it does not eaſily appear, Why in a Vacu- 
im any part of the Water in the wider part of the Tube, 
as for Example at C, ſhould not leave that which is 
above it, and deſcend; ſinee the Annulus at C is by 
much too wide to ſuſtain a Column of Water of ſo great 
+ length as CB. Sew e | 
The beſt anſwer | can give to this difficulty is, that 
the Cohefion between the Water contain'd in the Ca- 
pillary and that below it, is ſufficient” to balance the 
weight of the Column ſuſpended. But how far this 
Coheſion may depend upon the Preſſure of a Medium 
ſubtile enough to penetrate the Receiver, is worthy of 
Conſideration. For though ſuch a Medium will pervade 
the Pores of the Water, as well as thoſe of che Glaſs, 
yet it will act with its intire Preſſure upon all the ſolid 
Particles, if I may ſo call them, of the ſurface of the 
Water in the Ciſtern; whereas ſo many of the ſolid Par- 
ticles of tlie Water in the Tube, which happen to lie 
directly under the ſolid Particles of the Water above them, 
will thereby be ſecur'd from this Preſſure; and conſe- 
quently there will be a leſs Preſſure of this Medium up- 
n any ſurface of the Water in the Tube below the 
Capillary, than upon an equal ſurface of the Water in 
the Ciſtern. So that the Column of Water ſuſpended 
| | In! 


* 


( 1088 ) 5 
in the Tube may be ſuſtain d by the difference between 
thoſe two Preſſures. This Explication ſeems. to be ſa. 
vour'd by the following Experiments, which may all be 
accounted for in the fame manner, though L ſhall anon 
mention another Cauſe, which contributes to the Suc: 
_ colin of che in nag (0nd. 5: .- 

kde firſt | ſhall mention, is the famous Experiment 
of the ſuſpenſion of Mercury purged of Air, to the 
| height of 70 or 75 Inches, in the Terricellian Taube, in 
the open Air. To which we may add the ſuſtaining 
of Mercury likewiſe purged of Air within the exhauſt- 
ed Receiver, as related by that Learned and Succeſsſul 
Promoter of Natural Knowledge, Monſ. Papin, in bis 
Continuation du Digrſteur. | torbear to mention the 
ſuſpenſion of Water purged of Air, in the Vacuum, 
which he deſcribes in the ſame Book 3 becauſe there is 
little difference between that Experiment and our own 
abovementioned, the very te p of the arched part of his 
Tube, which top we may ſuppoſe as ſmall as we pleaſe, 
ſupplying the place of the tme Capillary at the top of 
ouc Tube. But we muſt not omit the Experiments 
made by the famous Monſ ZZxygens, and deſcribed by 
him in Phil. Tranſact. No. 86. of the cohering of po- 
liſh'd Plates with a conſiderable force. in the exhauſted 
Receiver; as likewiſe of the running of Water and Mer 
cury, when purged of Air, through a Siphon of une 
qual Legs in the Vacuum: All which he accounts for 
from the ſame Principle, and much in the ſame manner, 
as we have uſed for explaining. the Experiment above. 
As to the Exiſtence of fuch a Medium, ! ſhall con- 
tent my ſelf ro refer to what has been ſaid by our J. 
tiftricus Prefident in the Queries at the latter end of 
the laſt Edition of his Opricks: and as I have lately 
had the Honour to entertain the Society wih feme Ex: 
periments upon Quickſilver, which were exactly ” 
| re verle 
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_ reverſe of bake made by De. Tapior, the late Me. Huenks- 
bee and e upon Water ; by which 1 am now en- 
abled w. this whole aſſair into a little Syſtem 
by it ſelf, I all beg leave to lay it down in the follow 
ing Propoſitions, the Hrooſ of 1 is 1 mp 
„ 1. li 15 


' PROPOSITION. 2 


Th Part] cles. of. Wa ater att rat one vii 


bis, Uthink, is now univerſally acknowledged, and: 
thetefore needs no Demonſtration ; the Sphericity of the 
drops of Rain, aud the 'runging'of two drops of Water 
into one e anocher upon their contact, nen proving. 


it. 
3 80 PROPOSITION n. 
Th Particles of Aich wer attract one — 


Tbis is likewiſe manifeſt from the 8 pherical Figure, 
into which a drop of Mercury forms it ſelf upon a 
Table; and from two of them 1 IR to 
keen as ſoon as they come to touch. 


. PROPOSITION Wm. 


"Water is attrafted by Glifs 


| This plainly appears from all the 2 that 
ny ſhewn upon this Subjoit- - = 


PROPOSITION Ve. 


Exictſflver is attracted by Gliſe, 


Experiment I. If a ſraall Globule of Quickſilver 
laid upon a clean Paper, and be touched with a 


$5 


dece of clean. Glaſs; upon drawing the Glaſs gently 
away; 
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away, the Quickſilver will adhere, to it, and be draw; 
ay with W And if che Glafs be lifted/ ap from the 
Paper, the Quiekſfloet will be raken up by itz in the 
ſame manner as a piece of Iron is drawn up by the 
I0sadſtone, and will ſtick to the Glaſs dy a plain Sur. 
face of a conſiderable breadth, in proportion to the 
bulk of the drop, as manifeſtly appears by an erding. 
ry Microſcope. Then if the Glaſs be held a little ob 
| liquely, the drop of Mercury Will roll flowly upon its 
Axis along the under ſide of the Glaſs, till it comes to 
the end, where it will de ſuſpended as before. 
Exp. 2d. H a:pretty; large drop, of Mereuty be aid 
upon a Paper, and two pieces of Glaſs be made to 
touch it, one on each ſide; upon drawing the Glaſſes 
gently from each other, the drop of Mercury. will ad- 
here to them both, and will be viſibly drawn out 
from a globular! to! an oval Tape; the longer Axis 
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Particles of Mater are more frongh- 


This manifeſtly appears from the riſing of Water in 
(mall Tubes above the Level. For when the Water 
begins to riſe into a Capillary Tube, all the Particles of 
Water, which touch the ſmall. Annales at the bottom 
of the Tube, muſt have quitted the contact of the 
other Water, and have riſen contrary to their Gravity, 
to come into cõntact with. the Glaſs. After the ame 
manner the other Experiments of Dr. Taylor, Mr. Hants 
bee and my ſelf, upon this Subject, are eaſily explica 
ble. For upon a careful Examination, it will be A 
1 „ eee Gy bee ere ee bY” 
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in them all, that ſome parts oſ the Water quit the con- 
alt of the other Water, and, join e 70 the 


Glaſs. | in 
| PROPOSITION 5 


my p 2 of Quick Iver are more ftro wy attractea 
by one another, than by Glaſs. | 45g 


Faß 1 Hg. F. I a ' ſmall, Tube as AB, open 
both ends, be dipt 1 a Glaſs Veſſel fill d with Mer- 
cury, and be held cloſe to the fide of the Veſſel, pt 
the riſe of the Mercury within it may appear; the Mer- 
cury will partly, enter into the Tube, but will ſtand 
within it at ſome depth, as CE, below the Surface of 
the Quickſilver in the Veſſel, 'CD; and this de pth will 

always be reciprocally as the Diameter of the Tube. 


In this Experiment a Column of Quickſilver of the 
height C E endeavours to force the Mercury higher in- 


to the Tube; and as Glaſs has been already. proy'd to 
attract Quickſitver, the Attraction of the annular Sur- 
face on the inſide of the Tube, which is contiguous to 
the upper part of the Mercury, will likewiſe conſpire to 
farther its aſcent. What oppoſes the aſcent of the 
Quickfilyet, is the Power, 3 which that part of it, 
which endeavours to riſe into the Glaſs, is drawn back 
by the Attraction of the other Mercury, with which it 
is in contact laterally, and this does not only balance the 
Attraction of the Glaſs, but likewiſe the weight of the 
Column of Mercury of the heighe CE, and conſe- 
quently this Attraction is alda ironger than 
the Attract ion of the Glaſs. WE 2 

The cauſe therefore, that ſuſpends the weight of the 
Column of Mercury CE, being the difference berween 
the Attraction of the annular Surface of the Tube at E, 
nd that of an equal Surface of the Quickſilver in the 
Ciſtern, from hich the I A That end cavours t 2 
10 ris 
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riſe into the Tube, muſt recede, in order to unite it fel 
to ſuch an Annulus of the Glaſs, will always * pro- 
portional to that annular Surface, or £0 che Diameter 
of the Tube. And fince the Column ſuſtain d muſt be 
oportional to the Cauſe that ſuſpends it, that Column 
| — likewiſe be as the Diameter of the Tube. But 
thi Column ſuſpended is as the Square of the Diame 
ter of the Tube and the height 5 E conjointly ; from 
which it follows, that the height CE muſt be as the 
Diameter of the Tube reciprocally, as it is ſound to be 
by Expe riment. 
The Experiment of the Aſcent of Water above the 
Level in a Capillary Tube, is juſt the Reverſe of this. 
Exp. H. Fig. 6. "Quickiilver being poured into the 
inverted Siphon A CB, one of whoſe Legs AC is nar 
rower than the other CB: the height C E at which the 
Mercury ſtands in the wider Le 1 CB, is grester than 
the height ED, at which it ſtan, Sin the natrower Leg 
CA. 2 
On the contrary, Water lands higher in the narrow 
er Leg, than in the wider. 
Exp. Il. Eg. 7. ABCD tepreſents 2 reQtangula | 
1 of Glals, Lay makes one ſide of a wooden 
| On the infide of this is another Glaſs, plane of 
_ ume 5 nze, which at the end A C is preſt cle to 
the former, and opens to a ſmall Angle at the oppoſite 
end BD. When Mercury is pour d into this Box t 
any height as CE, it inſinuates it ſelf between 4 
twe Glas planes, and riſing. tg different. . heights be 
tween the Glaſſes where the, opening is greater or ih 
it forms the common Hyp erbola CGE; one of wholc 
Alymptotes E F is the frne on which the Surface gh ths 
Mercury in the Box touches the inner Glafs; the other 
is the line A C, , which the Plangs arc join'd. Thi 


Hypebola being E rareſully examined by Mr. Hel 
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and my ſell, the Rectangle E HG, whereſdever taken, 
ncoved always equal to it elf, to as great an accuracy as 
could be expected. when the Planes were opened to any 
conſiderable Angle: But when the opening was very 
ſmall, the inequalities of the Plgnes, though the beſt [ 
could procure, bearing a greater proportion than be- 


ble variation. Which, by the way, I rake to be the 
teaſon, why the Ordinates found by the late Mr. Zawks» 
tee, in examining the Curve produced in a contrary (1. 
tuation, upon dipping two Glaſs Planes ſo join'd into 
Spirit of Wine, do not anſwer to thoſe of the Hyper- 
Exp. IV. Fig. 8. AB is a perpendicular Section 
through two Glaſs Planes join'd at A, and open d to a 
ſmall Angle at B. C repreſents a pretty large 'drop 
of Mercury, the larger the better, which being made 
to deſcend as far as C, by holding the Planes in an e- 
tect poſture, with the end A downwards, retires from 
the contact of the Planes to D, upon inclining the Planes 
towards an horizontal Situation; and the diſtance CD 
becomes greater or leſs, as the Planes are more or leſs 
inciin'd towards the Horizon. . 1 

A drop of any Oily or Watery Liquor moves the 
— way, as has been ſhewn by the late Mr. Hals- 
ee. N 
Exp. V. Hg. 9. A is a Tube open at both ends, 
and a Foot or two in length, whoſe lower part is 
drawn out into a fine Capillary at B. This Tube being 
ld with Mercury, the whole Column of Quickſilver 
will be ſuſtaind in it, provided the Capillary Tube 
at B be ſufficiently ſmall. But if the Mercury in the 
end B be ſuffer'd to touch any other Mercury, it runs 

all out of the Tube. If, without letting it touch any 


other Mercury, a ſmall part of the end B be broken off, 
zoFa the 


fore to the diſtauce between them, occaſion d a ſenſi- 


| 


the Mercury will run out, till it comes ro ſome leſſer 


B O being nearly in a reciprocal proportion to the Dig: . 


| own. body; they being always oppoſed to one another, 
ſo that a particular Explication is no way neceſſary. 


der, to temove the following Objection, which will 


tact of one another. If therefore they tend more ſtrong · 


| recede from the- Glaſs, and aſſume a figure perfectly 


— with each other >- 
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height as B C, at which ic will again ſtop, the height 


meter of the ſmall end of the I Pl 7 
The Seventh Experimgnt in bi var. Ne. 55 is 
the Reverſe of this. Ke a er 
Exp. VI. Fig 10, Is the * in ſubſtance with the 


former, but made with ai Glaſs Funnel AB, 
inſtead of a Tube: ' 


The Reverſe of this 1 water is the chirreenth Exp 
riment in the ſame Tranſaction. 5. 


In all theſe Experiments it is eaſily "BP 44 the Ef. 
fect is owing to the difference between the two Attta · 


ctions, by which Mercury tends to Glaſs and to its 


But perhaps it may ſave ſome little trouble to the Rea. 


readily occur to him. 
ln the Experiments brou ght to a ne the 
fourth Propoſition, the Clobule of Mercury adheres to 
the Glaſs in a plane Surface, which cannot be done 
without encreaſing the Surface of the Globule, and con- 
ſequently removing ſome of its Particles from the con- 


ly to one another than to the Glaſs, why do they not 
Spherical, that they may all have the gromels poſiible 


To this we may anſwer, has hs "LEARY by which 
Mercury is attracted either by Glaſs, or by other Mcr- 
cury, is proportional to the attracting Surface; and 
therefore, though, ceteris paribus, the tendency of Mer- 
cury to Glaſs. is not ſo ſtrong as its — to other 


Mercury, yet in this caſe a much greater number of 
Mere 


SS ũ ĩũ)]˙! _.- 
Mercurial Particles coming into contact with the Glaſs, ; 
than what recede from the contact of one another, it 
55 no Wonder, that the Attraction of the Glaſs prevails, 
and cauſes the Globule to adhere to it. For the num- 
ber of Mercurial Particles which loſe their contact with 
the other Mercury, is no more than what makes up 
the difference of Surface, which ariſes from changing 
the figure of the Drop: whereas the Particles, which 
by this means come to adhere to the Glaſs, are all 
| thoſe that conſtitute the plane Surface, in which the 
,,, ei: ot. - 
Which Confideration ought likewiſe to be applyd 
to the Suſpenſion of Quickſilver in Glaſs Tubes, either 


8 at extraordinary heights in the open Air, or at leſſer 

, heights in a Vacuum, as above mention d. For the top 
. ot the Tube being Spherical, or nearly fo, it will be 
„ found, that the contact of the Mercury with the extre- 

lt mity of the Tube, is to the contact with other Mercu- 


ry, which would be gain d by its leaving the Top of 
the Tube and deſcending a very ſmall ſpace, in a Ratio 
infinitely great; and conſequently that the contact of 
the Mercury with the top of the Tube is one cauſe 


of its Suſpenſion. 5 e e . 
Coroll 1ſt. From this Propoſition it appears, that in a 
barometer made with a narrow Tube, the Quickſilver 
vill never ſtand at ſo great a height as in a wider. 
Which accounts ſor the / hænomenon ſo often mention d 
n the Yearly Hiſtory of the Royal Academy of Scien- 
& at Paris, by Monſ. De la Hire; that in the Barome- 
ter, which he conſtantly made uſe of for his: annual Ob- 
rvations,: the Quickiilver did not riſe ſo high, as in 
mother he kept by him, by about three Lines and a 
tat, which is near a third of an Inch our Meaſure: 


ex- 


for he tells us, that the Tube of his Barometer is very 
ſet» mall. So that there is no need to have recourſe to any 


pecu- 
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peculiarity either in the Quickſilver or the Glaſs of 
which that Tube was made; or to an unperceived remnant 
of Air left in the Tube, from ſome of which cauſes that 
Effect and ſome others of the ſame kind were imagined 
to proceed. FF N PS 5 
Cor. 2d. In a Barometer made with a ſmall Tube, 
the Mercury will riſe and fall irreguiarly. For, as the 
height of the Mercury depends partly upon the Dia- 
meter of that part of the Tube that touches the up- 
pet Surface of the Mercury, it is plain, that the unavoi- 

dable inequalities in the Diameter of the Tube will be 
more conſiderable, in reſpect to the whole Diameter; 

and conſequently will affect the height of the Mercury 
more in a ſmall Tube than in a wider And this [ 
take to be the reaſon, why it is ſo very difficult, not 
to ſay impoſſible, to make two Barometers. which ſhall 
exactly agree in the height of the Quickſilver in all 
conſtitutions of the Air, eſpecial!” if the Tubes be ve 
ry narrow. This irregularity is itill more conſiderable 

in the Pendene Barometer, in which the Quickſilver 
moves through a large ſpace, in order to make a {mall 

alteration in the length of the Column ſuſpended: The 
ſame conſideration is eaſily extended to thoſe Levels, 
that depend upon the riſing of Mercury to the ſame 
height in the oppoſite Legs of a bent Tube; an Inſtru- 
ment of which kind has been lately offer d for the 
ſervice of the Publick. And as the effect is juſt con- 
trary in Levels made with Water or Spirit of Wine, 
due regard ought to be had to this Property in the 
conſtruction of thoſe Inſtruments, by making the Tubes 
ſufficiently wide, in order to diminiſh the Error as much 


as poſible. 


III. Pa 


Tho our printed Voyages of ſeveral parts of the 


| Ploydin digging Peat nigh the place where this Acct- 


III. Part of 4 Letter from Dr. Rich. Richard- 
fon, to Will. Sherard, LL. D. & R. S. S. giyin- 
4 relation of a wonderful Fall of Water from 


a Spont, upon the Mores in Lancaſhire. - - 


THad an opportunity when in Lancaſbire of viſiting a 
| ſecond time a vaſt breach in the Ground, which 


„ 


was made by a Spout, which fell upon Emott- more. 


The account I took of it when I firſt ſaw it, I put into 


Wiiting; and upon a ſecond InſpeQion, finding it to be 


ben! exact, I thought a Tranſcript of it, would not 
ungrateful to you, which you may communicate to 
your Friends, and make what uſe of it you pleaſe. 


World furniſh us with frequent accounts of damage 
done at Sea by Spouts of Water, yet ſuch rarely hap- 
pening at Land, induc'd me to take the following Rela- 
tion of a remarkable one, which fell on Emoti- more, nigh 
Coln in Lancaſhire, on Tueſday the 34 of Jute, 1718. about 
ten in the Morning: when ſeveral Perſons who were im- 


dent happen d, upon a ſudden were fo terrify'd with an 


unuſual noiſe in the Air, that they left their Work and 


tan Home, which was about a Mile from the Place: But 
totheir great ſurpriſe they were intercepted by Warer ; for 
a ſmall Brook in the Way was riſen above Six Foot Per- 
pendicular in a few Minutes time, and had overflown 
the Bridge. | 5 
it is to be obſerv'd, that there was no Rain at that 
ume on Emott more, only a Miſt, which is very fre- 

— quent 
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quent upon thoſe high Mountains in Summer time. 


There was a great Darkneſs in the Place where the Wa. 
ter fell, without either Thunder or Lightning. (as I had 
my Information from an Eye Witneſs) The Meadows 
at Micolae were ſo much floated that the like had not 


been ſeen in ſeveral Years before, tho there it was 3 
very bright Day. Lk NE FS 


Upon. this account, I went to view the Place where 


the Water fell; tho' | beliey'd this Inundation. might 


proceed from an eruption of Water out of the (ide 
of the Mountain; ſuch being not unfrequent, where 


Lead or Coal have been Dug, but neither have 


I was ſtruck with unſpeakable Horror, the Ground was 


torn up to the very Rock, where the Water fell, which 
was above Seven Foot deep, and a deep Gulf made for 


above balf a Mile, and vaſt heaps of Earth caſt up on each 


fide of ir, fome. pieces remaining yet above twenty Foot 
over, and fix or ſeven Foot thick. About ten Acres of 
Ground were deſtroy d by this Flood. The firſt Breach 
where the Water fell is about ſixty Foot over, and no 
appearance of any Eruption, the Ground being firm 2. 


bout ir, and no Cavity appearing. Il muſt not forget 
to mention, that the Ground on each fide the Gulf was 
ſo ſhaken, that large Chaſmes appear d at above 30 Foot 


diſtance, which a few Days after I obſerv'd the Shep- 


herds were filling up, leaſt their Sheep ſhould fall into 


them. 


IV. An Account. of the, Phænomena of 4 very 
extraordinary Aurora Borealis, ſeen at London 
en November "16: 17 19. both Morning and 
Evening. By Dr. Edmond Halley. R. S. Secr. 


eo N ieſd, November 19. 1719. in the Morn- 
1 Jupiter applying td che Second in the Wing 
ol Virgo, I got up about 5 of the Clock to obſerve him, 
and having Had the Satisfaction to ſee my Calculus per- 
fealy well anſwer the Heavens, I found certain white 
Streaks in the Sky, ſeeming nearly Perpendicular ; which 
whilft | conſidered them ſeemed. inſtantly to vaniſh, and 
| ſoon after others came as inſtantaneouſly in their room. I 
began to imagine that this was likely to be ſome part of 
the Phenomena of the Aurora Borealis. But there appearing 
nothing like that luminous Arch which we have of late ſo 
often ſeen in the North, knew not what to think; till look» - 
ing up towards the Zenith, | perceived an entire Canopy 
of ſuch kind of white Striæ, ſeeming to deſcend from a 
white Circle of faint Clouds, about 7 or 8 degrees in 
Diameter, which Circle ſometimes would vaniſh on a 
ſudden, and as ſuddenly be renewed. : I obſerved that 
the Center of this place of Concourſe was not preciſely 
in the Zenith, but rather 14 degrees to the Southwards 
thereof; which l was well enabled to eſtimate by a Star, 
which on each return thereof ſhewed its ſelf about the 
Center of the Circle. This Star is the 33th Star of the 
Great Bear in Tycho's Catalogue, whoſe diſtance from the 
Pole at this time is 52<=degrees, and which about half an 
hour paſt Five that Morning paſt the Meridian, ſo that 
noſe Rays centred very nearly on the Meridian it ſelf. Ir 
| 10 G JE was 
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a very entertaining Sight, till ſuch time as the Day. break 
| began to odſcure thele Lights, which were bat faint, 
though ſufficiently diſtipguiſhable. They came none of 
them lower than to about 30 or 40 degrees of Altitude, 
and ſeem'd not to have aſcended from the Horizon. The 
Sky was perfectly Serene. and Calm, which feems to be 
one of the concomitant Circumſtances attending the 44. 
rora Borealis, of which this was certainly a Species. For 
the Night following a Neighbour gave me notice of a 
ſtrange ſtreaming of Lights ſeen in the Air, which there. 
upon I attended from the Hours of 9+ to 11, when 2 
Fog came fo thick as to put an end to my Proſpect. But 
during that whole time there aſcended out of the F. N. I. 
and N. E a continued ſucceſſion of whitiſh Stria, ati. 
fing from below; and after changing as it were into a 
| fort of luminous Smoke, paſt over head with an incre- 
dible ſwiftneſs, not inferior to that of Lightning; and 
as it paſt, in ſome part of its Paſſage, ſeemed as it were 
gZuilded, or rather as if the ſmoke had been ſtrongly illu- 
minated by a blaze of Fire below. Some of the Striz 
would begin high in the Air, and a whole ſet of them 
fubordinate to one another, like Organ Pipes, would 
preſent themſelves with more rapidity than if a Curtain 
had been drawn from before them; ſome of. which would 
die away where they firſt appeared, and others change into 
a luminous Smoke, and paſs on to the Weſtwards with 
an immenſe Swiftneſs And lam of opinion. that had 
it not been for the Moon, then ten Days old and vc 
ry bright, this for the time would have been reckoned 
as conliderable an Appearance as that of the 61 of 
March, 1716. oo . —.— 


v. 4 


17 OU. have doubtleſs been ſurprized again afreſh by 


own Expreſſions) that che Element o 


V. 4 Relation of the ſame Appearance, ſeen at 

Cruwys Morchard in Devonſhire. Being part 

f a Letter to Sam. Cruwys, Eſq; R. S S. and 
by him Communicated to the Royal Society. 


che wonderful Lights which have been ſeen ſeve- 
ral times of late like thoſe deſcribed in the Philsſophicat 
Tranſactions; (cen on March 6. 17 16. 
Monday the 26 of October, between 7 and 8 in the 
Evening, I ſaw ſome (mall appearance of it, viz. 3 or 4 
large Coruſcations in form of Pyramids, of reddiſh Co- 
lour inclining to Yellow, which roſe about 50 degrees 
above the Horizon, and continued but few Minutes. Bur 
the North part of the Hemiſphere was very bright and 
red all the Evening both before and after, till Ten, if 
—A VV 5 7 EE 
Tueſday, Novemb. ro. Theſe Lights were ſeen again a- 
bout 4 in the Morning, of which tome lay (to ule their 
opened ſometime 
at one place, then-at other ; from whenee came great 
ſhining Lights that continued a while. and then went a- 
way by degrees, and the Holes cloſed up again. This 


continued till Day break. FS. 

The Evening following coming from Tyverton ab ut 
balf an hour after Eight, I ſaw the North part of the 
Horizon very light and reddiſn (notwithſtanding the 
Moon being about 10 Days old, was then in ot paſt 
the Meridian, and ſhone very bright) tn a ſhort time 
the ſtreaming luminous Rays began to appear very 
plain, ſome in one ſhape; ſome-another ; many of them 
13 8 0-0-3 5 like 
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like Cones or Pyramids, but moſt of them badly ter. 
minated ; ſome of which mounted very high, almoſt to 
the Zenith, to which place, or near, they all or moſt, 
ſeemed to point. Shortly after there appeared a long 
Streak of about 30 Degrees, parallel to the Horizon and 
about 15 or 20 diſtant from it, and about 2 or 3 broad, 
but badly terminated and of a fiery red Colour: which ſent 
out ſome of the ſame ſtreaming Beams towards the Ze- 
nith. About 6 or 7 Minutes after there appeared (ſome. 
what ſudden) a Circular Figure like an lris, but twice as 
broad, of a pale Colour. The Faſt part was termina- 
red by the Horizon at full Eaſt, if not ſomething to the 
South, and the Weſt End about North Weſt; the up- 
per part of its Arch being 50 or 60 Degrees high, | 
great numbers of luminous Rays darted from it up- 
ward and downwards, (or elſe paſſing croſs: it from the 
Horizon) at oblique Angles pointing to the Zenith, ef 
pecially from the North Eaſt part. This continued, as 
near as | can gueſs (by the diſtance I rode) about 8 
or 9 Minutes, when it divided and diſappeared. After 
an Interval of 3 or 4 Minutes, another Iris-like Figure 
appeared, (of a Colour (as it ſeemed) paler than any of 
the ſtreaming Lights had been) whoſe Diameter was leſs 
than that of the former, and ſhewed more than its Se- 
micircle above the Horizon, the upper part of its Arch 
approaching near the Zenith. I could not obſerve any 

Rays to pals from, (or a croſs) this as from the other. 
The Centre of this laſt was much more to the Weſt than 
that of the firſt... After the continuance of a Minute cr 
two, it began to break in the upper part of its Arch and 
mining Particles being ſent out from both its broken 
Ends towards the Zenith, (to which they were ncar be- 
fore; or rather a little beyond it to the South or South 
Welt, they there formed a ſott of Corona, curving and 
bending ſomewhat like Flames reverberated on the * 


A 
of an Oven: tho this expreſſeth it but badly, yet 1 
know not how to deſcribe it better. It ſeemed to me 
and others to be finely. tinged with various, Colouts, 
Red-Yeliow and Blueiſh, Cc. and ſent out every way 
om ir (except South and South-weſt) long flame-co- 
lured Rays. After this haꝗ continued about two Mi- 
gutes, its ſhining. Light abated, and it left behind it 
| for ſome Minutes, ſomething like a whitiſh Cloud (like 
in Colour to what the Light on the 19% of March laſt 
ft behind it, after the fiery Particles were extinguiſhed, 
SC Tt MEE EEE 
N. B. All this while the Moon ſhone very bright, 
from which this Corona was not very far diſtant, per- 
haps not twenty Degrees, to the North Eaſt. After this 
there continued to be ſent up many fiery Coloured or 
Yellowiſh ſtreaming Lights, ſometimes more, ſome- 
times leſs, now here, now there, all along the North 
part of the Hemiſphere, but moſtly from the North 
North Faſt. All this while ſomething like ſmall whitiſh 
Clouds (which to me ſeemed to move towards the Ze 
| nith, or to point a little more Southward, but diſap- 
peard as they approached the Moon) were carried ve- 
y ſwiftly, and at very ſhort Intervals, moſtly coming 
from the Eaſt and North Eaft, but many allo from 
North and North Weſt. We took but little notice of 
this at firſt, ſuppoſing it had been nothing but the re- 
ection of the other Lights, or the ſhadows of the 
Clouds (whereof the North parts were pretty full) 
the ſtreams of Light paſt behind ghem + Bur at laſt 
ve obſerved that when the Lights at any time abated, 
theſe kind of Clouds continued to fly as ſwift and 
requent as ever. This | ſaw till Twelve or One next 
orning : many others ſaw it next Morning till al- 
nolt break of Day, when it appeared much more red 
nd fiery than it was in the Evening; the Moon Fringe 
” eing 


there was one or two which aroſe in the Eaſt, aſcend- 
ing obliquely ſo as to leave the Zenith ſeveral Degrees 


being then fet. Some People 
ariſe in the Eaſt, and to be earryed to the Welt preny 
ſwiftly in an erect Poſition, but I ſaw them not. It hay 


in difmal Frights: 
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\ obſerved tall Cones 


to 


been repreſented here in all forts of Appearances, Ar. 
mies, Battles, &c. and has put abundance of People 
But 1 had not an Imagination ironp 


enough for it, &c- V8 
J... ET Will. Maunder. 
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VI. 4 further relation of the ſame | Appearance az 
| ſeen at Dublin, communicated to the Publiſher 
by an unknown Hand, „ 


T is with pleaſure that I now give you the trouble 


of reading the enſuing Account, of the ſurprizing 


Lights which on 7z:{4ay the tenth of November 


we ſaw in the Northern Semicircle of our Horizon. 


The Afternoon was very Calm and Serene; about 


ſix in the Evening the Sky was ting d with a ſtrangc 
kind of Light, and ſome Streams began to project from 
the North and North Eaſt. One of them aroſe about 

N by E. and was nearly a Subtenſe of an Arc between 
that and S. W. by Weſt; it was a little curvated toward 
the Sun, and what I ſaw of it (for the North part of 


the Horizon was conceal'd by Houſes) very much te- 
ſembled the tail of a Comet: About the ſame time 


to the North ard, 

Thele Striæ continu'd to appear and diſappear alternate 
ly till coward Eight in the Evening; they were Pyr midi, 
and their Vertices frequently projected ſeveral Degr® 
ro the South of our Zenith 


Between 


— — — —— — — 


— 


Cry) | 
| Berween nine and ten I was agreeably forpriz'd with 
+ kind of Coruſcation, or Flafhing, that ſhew'd jr ſelf 


derween twemy and fixty Degrees from the Zenith, in 
the Sourh or South by Weſt; and which from four or 
fre, ſomerimes from more places at once, datted with 
Velocity not much inferior to that of Lightning ; and 
by interfering with each other produc'd a beautiful Tre 
mour or Undulation in that fubtile Vaporr, which can · 
nor bettet ifluftrace, than by comparing it to the Beams 
of the Sun, reflected on a Ceiling from the Surfaces of 
wo or three Baſons of Water: Thefe Waves of Light 
were only yilible at the inftant of Corufcation, and 
were of a pale whitifh Colour, ſomewhat reſembling the 
ſaſhes produced by the violent agitation of Quickfilver 
in an Exh4ufted Receiver; but ſo ſtrong that a Gentle- 
man who about that time was in a Room by himſelf, 
withour a Candle, aſſur d me he took it for common 
Lightning: Thus ir continued inceſſantly for more 
than an Hour. during which time ſeveral lucid Areas, 
like little Clouds, difcoverd themſelves in the pure 
ky, and after they had continu'd about five or ſix 
ſecond Minutes, as near as | could guess, would in- 
| ſlantancouſly diſappear ; moſt of them pretty much re- 
ſembld a very thin white Smoke or Vapour illumina- 
og Doo © Se Ro 
| Abour three quarters paſt Ten, this Vapour was al- 
noſt ſpent, or by a brisk Gale at South by eſt diſpers d 
and driven to the Northward; at which time, be- 
tween the Weſt and North, a vaſt body of it, like a 
very bright Flame- colour d Crepuſculum, ſeem'd to be 
ixd: From thi: Baſis ſeveral Beams or Striæ of ſhining 
matter were at uncertain intervals, emitted; and tho' it 
vas not ſo ſenſible to the Eaſt ward cf the North, yet 
cyeral mighty Pillars were allo ejected from thence ; 
One, which if 1 miſtake not, aroſe direaly under 
che. 
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the Pole, was, above all others that had preceded 
it, both as to its Magnitude and Denſity ſo ſurprizing, | 
that I'm perſuaded: the ſmalleſt Print might hade been 
read by the Light thereof, had not that of the Moon, 
which ſhone very bright, pretty much effac'd it : twas 
ting d with a kind of Yellow. and Violet Colour. in 
about two or three Minutes it died away, and was ſuc. 
ceeded by others of an inferior Order: It was now about 
a quarter paſt Eleven of the Clock, and nothing but 
repeated Phaſes of the fame Spectacle offering them 
{elves to View; the Vibrating Motion had ceaſed ; the 
Vapour ſhewed it ſelf no longer in lucid Areas ; the 
| ſtreams of Light were not ſo frequent, and thoſe more 
languid than before; and the bright Aurora having ſet- 
led nearer the Horizon, I concluded the Scene was at an 
End, and accordingly gave over the queſt of new Ph. 
nomena, With only. obſerving that about N. E there ap 
pear d ſome Clouds that reflected an unuſual kind of 
reddiſh Light. Others, who thro a Principle of Fear 
fat. up longer than I did, repreſent the End with very 
{utprizing Circumſtances ; but as it eſcap d the Eyes of 
thoſe who were beſt qualified to oblige the World 
with an Hiſtory of it, ſo 1 deſpair of adding any 
thing that may be ſatisfactory: and there were no doubt 
many Circumſtances of Weight that I did not obſerve; 
for the wonderful Variety this Cenomenon afforded, and 
the-frequency and ſuddenneſs of its. Alterations, made 
it impollible for the Eye of any ſingle Perſon to trace 
On Tueſday the 24th of November we had the ſame 
Fhenomena repeated, tho not with the ſame Variety: 
About a quarter paſt ren at Night, a vaſt Body of 
ſhining matter was collected between N. W. by Well, 
and N. by E. in the form of the Segment of a Circle, 
whoſe Center was about 25 or 30 Degrees. heros che 
orixen; 


„ 
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Hirizen; from its Peripbery a few ſhort Pyramidal Streams, 
of the ſame luminous Vapour, aſcended by a flow and 
nearly uniform Motion, and were exceeding rare ſo as 
not to efface the ſmalleſt of the fix d Stars; and in a Mi- 
nute or two yaniſh'd:: It was very remarkable that the 
Light which that Collection of Vapour emitted was ſo 
great, that in the otherwiſe vety dark Night, I cou d 
thereby (at three quarters paſt Ten) read the Title of the 
laſt Phileſ. Tranſact. which then happen d to lye on my 
Desk; and at four or five Yards diſtance (ce the ſmal- 


- - „ * ö | 
leſt Books in my STUdy. - 
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VI. An Account of another very conſiderable Au- 
rora Borealis obſerved at Streatham in Surrey, 
by Mr. Thomas Hearne; and Communicated 

by Coll. Francis Nicholſon, R. S.S. 


T TAviog ſeen Dr. Halleys Account of the Coruſ- 

1 cations in the Morning and Evening of Novemb. 
10th. (and the Letter annexed to it from Devonſhire) I 
had the Pleaſure to find the Obſervations made upon 
that Appearance very agreeable to what I had my 
ſelf obſerved the Evening of that Day: and to what 
did not at that time obſerve, but had an opportunity 
of obſerving in the Night of Dec. 11. I believe much 
more plainly than Dr. Halley had in the Night of Ne- 
IS. » 5 5 
Dec. x1th. About one a Clock at Night (or rather 
in the Morning of Dec. 12th) I was called to obſerve 
Coruſcations which appeared of a much different Co- 
lour, and in a very different manner from any I had 


The 


: 1 (1108) 
The ſtreams of Light that darted upwards from the 
Horizon ſeemed to be at conſiderably a greater diſtance 
but not at all in leſs quantity than thoſe of Nov. 044, 
But their meeting ina Point near the Zenith, and there 
forming a kind of Cong, was what was particularly 
remarkable in the Manner of the Cotuſcations now dif. 
ferent from thoſe of Nov. 10. 
The ſtreams of Light roſe from the Horizon only 
towards the North, and on each hand towards N. Eaſt 
and N. Weſt: But neat the Zenith a Canopy was formed 
of ſtreams of Light meeting in a Point, not only from 
thoſe Quarters, but alſo from the South, &c. Only 
to thoſe Points they extended downwards from the 
Zenith but a little Way, and were neither in ſo great 
quantity nor quite ſo bright as thoſe Northwards. At 
firſt I thought the Point in which the Streams met was 
exactly the Zenith, but upon obſerving it ſomething 
longer, I found it was not ſo, but a few Degrees to 
the South of the Zenith. The ſtreams of Light near 
the Zenith, which formed this Canopy, were of a pret- 
ty bright Colour, and in great Quantity, and darted | 
very ſwiftly. 3 8 
On each ſide of the N. towards E. and W. but not 
exaQly in the N. it ſelf (at leaſt when I ſaw it) from 
about 10 or 15* to 40 or 50? above the Horizon, the 
Streams were of a glowing red Colour, whereas all that! 
had ever ſeen before were very pale. The rednels 
was like that of a burnt Brick, and neareſt of any 
thing have ſeen to the Colour, which remained for 2 
few Minutes, like that tract through which the Mercor 
paſſed in the Spring. op 
The Streams appeared of this fierce Colour when 
I firſt ſaw the Coruſcations, and continued ſo for 
| ſome time, till the redneſs by degrees wearing off, in 
about + of an Hour they appeared of the uſual — 
Cn. whe 


a 
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Zenith, as is above deſcribed. 


of Wind ſtirring ; as | remember it was alſo Nov. roth, 


when 1 ſaw the Coruſcations that Night being then 
near full South. She had now round her what is 
commonly called a Burr larger than ordinary, and ſe 
ſeral very lucid Clouds at a little diſtance. 
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Societate communicatæ. 


ſervationes nonnullas_Planetarum ac Lunæ con- 


Nuperæ autem quas habemus Obſervationes hæ ſunt. 


The Air was very Calm and Serene, not a breath 


VIII. Nuperæ Obſervationes Aſtronomicæ cum Regia 


AM in Num. harum Tranſact iinum 35 5. Obſer- 


The Moon was now a Day or two older than it was 
on Nov. roth. ahd a good dcal further to the W. than 


1 


ſeryari digniſſimas in unum congeſſimus, ac probante 
docietate noſtra edidimus; liceat paucula folia hujuſmo · 
di collectionibus in ſequentibus quotannis conſignari. 


1718. October 10. mane, applicabatur Jupiter ad Fi- 
is Teleſcopicas, quarum loca, occaſione primæ appa- 
tionis Cometæ anni 1680, (de qui vide Phil. Tranſ. 
V. 342.) ſedulo inquiſivit Rev. D. Pound, ac nuper ve- 
ificata nobiſcum communicavit, una cum accuratà ob- 
ſervatione tranfitiis Jayis juxta eas hac vice, ac deinde 
itera Febr. 11% ſtatim ab oppoſitione Solis & Jovis. 
neunte autem Januario 1719. loca ſtellarum ſic ſe habuere. 


Long. Lat. Bor. Long. Lat. Bor. 
W229. 59˙. 43 “] 1. 7.50ſamo%.25'.41" [1% 28.54" 
| W'2 0.6.13 jr.10.18}xmwo. 5.43 [0.51.56 
a LEE 3.13 10.32.50l 71 
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Ubi notandum ſtellas 4 & e candem præcisè hoc (. 
culo ſortiti declinationem, x vero exiguam elle ſtellulam 
in priore deſcriptione ob parvitatem omiſſam. 
Jam Octob. 99. 17d. 50 T. æq. Jovis limbus orientalis 
attigit lineam ſtellas e & c jungentem, ſimul centrum 
ejus diſtabat abe 21“. 20” &A c 16 . 15 ſtatimque x- 

derat à 4 19. 35 Paryula x Jovi proxima latuit, luce 
cjus n 5 
Decemb. 119. 186. 30. T. xq. Saturni centrum diſtabat 
A N Libre Bayero, 28. 32, & Fix Borealius erat 4.31. 
Hinc concluſit D. Pound Oblervator Saturni locum ; 
10⁵. 41“. 10", cum Lat. Boreal. 2*. 16. 433. 
1719 Feb. 11%. 6b. 56% T. æq. Jovis retrogradi cen - 
trum diſtabat a ſtella 4 ſuperius deſcriptài — 10. 4 
6. 584 Idem centrum diſtabat ab e —— 6.7 
9. 375 Iterum diſtantia captaa 4 —»— 10. 9 
9.43: lterum abe — „ 6.1 
9-49: Jovis centrum diſtabat ab & — 25.21 


9 . 585 ldem centrum à parvula x — 24.38 
Circa Horam ſeptimam Jovis limbus orientalis attigit 
lineam per x & e productam; Jupiter itaque tunc ha- 
buit m o. 6 eum Latirudine Boreal. 1. 16“. 30“ 
1 ))) oe er Ton, 
Feb. 139. 8%. O. T. æq. Declinatio centri Jovis, Mi- 
erometro menſurata, Borealior erat ca ſtellæ utriuſque 4 
&e II. 37“, & db. 20' eadem differentia inventa eſt 11. 
36“. Hod vero 80. 48 centrum Jovis diſtabat ab. 
VVG 
Apr. 22. 10b. 45. T. æq. Saturni centrum ſequebs- 
tur u Libre 4 Temp. five 1. 8 Alc. Rectæ. Micro 
metro autem Borealior inventus eſt Fixa 35. 25“. Stella 
autem in Catalogo Britannico tunc habuit, m 102. 16,8 
Lat. Bor. 25. 3'. 54. 5 


5 Mail 
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Mii 16*:8*, oo T. æq · x ſequebatur Cor Leonis 18. 34“ 


| Temporis, hoc eſt, 10.7“ Arcus caleſtis 
Fidem node, 15*, 18“ T. app. Obſervavit D. Ste- 
phanus Grey Martem, ratione Aſcenſionis rectæ, ſequi 
ſtellam in Cauda Capricorni ocientalem 16. 15“; ſimul 
| non niſi O. 11“. auſtralior erat quam Fixx 

| Janii 79. 10b. 15. I. app. Fapiter directus iterum res 
verſus eſt ad ſtellas Teleſcopicas prædictas, & tum ſe- 
quebatur ſtellam d. O. 35 Aſcenſionis rectæ, & 10. 30 
diſtabat fixa à limbo Jovis proximo 4. 18”, 


Poſtridie Jani 8. 10h. 20, Jupiter ſequebatur ſtel- 


ſtantia limbi Fovis proximi a ſtella capta eſt Microme- 
„ eee 
Julii 5. 8". 26. T. app. Conjungebantur arctè Fupi- 
ter & Val, quæ tum Borealior præcedebat Fovem ſe- 
cundum Aſcenſionem rectam 1. 207 Centrorum autem 
diſtantia ex decies repetitis media, capta eſt 13. 360% 
Hzc tria Londini obſervata communicavit harum Scien- 
tiarum eximius Cultor D. Martinus Folkes, R. S. Soc. 


live 29. 44. 57 Aſcenſionis Rectæ. Erat autem fixa 
Mars Borealior O. 36 tantum; unde conceſſo loco ſtel- 
le Britannico fit locus Martis obſervatus x 7. 10'. 10“ 
eum latitudine Auſtrali 65. 380. 10“. 8 
Aug. 109. 11. 50 T. xq. Mars ſequebatur fixam 
minorem quæ prxcedit 1 Aquarii 15. 39“, 30 ratione 
Alcenſionis rectæ; Auſtralior vero quam fixa 10. 42“. 
Aug. 16. 7b. 18. T. æq. Spica Virginis præcedebat 
Feneris centrum 5 


ſecundis temporis, five 1. 20 Aſcent 

Ag. 17%. Mars pridie Acronychus ac Terris proxi- 
mus obſervatus cf ad duas ſtellulas contiguas, Parallaxis- 

ejus. 


Aſcenſionis rectæ; Borealior autem erat ſlellâ illà O. 41 . 


lam alteram e 1. 30 Aſcenſionis rectæ, ac ſtatim di- 


Aug. 3. 12. 20 T. xq. Mars pene Acronychus ſe- 
quebatur ſtellam + Aquarii Bayero 10. 58" Temporis, 
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fionis rectæ, auſtralior Planeta 18% temp. five 4, 35. 
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tis Parallaxin eruere in Tranſatt. proximi conabimur, 


5 . 
ejus inveſligandi gratii, juxta methodum à D. Caſing, 
in libro de Cometa anni 1680, exhibitam, Unde Mar- 


Harum vero ſtellularum borea tum temporis locum 
habuir & 30. 5. 30 cum Latitudine auſtrali 69, 6'*: 
altera vero Auſtralior habuit & 3*. 5. 30', cum Lat. 
Auſt. 69. 10 f proximè. Hora vero 100. 40. T. xq. Au- 
ſtralem ſequebatur Mars 41 min. 40 Aſcenſionis rectæ, 
cãque adhuc Auſtralior erat 7. 50. FT 


Sept. 18. gf, 20. T. xq. Mars viſus eſt pricedere 
ſtellam in Catalogo Britannico Aquarii 53. 3, us" 
Temporis, ſive 56. 24. Aſcen. Rez ; ſimulque Stella 
Porealior erat limbo Martis boreo, non niſi uni Pla- 
netæ diametro. Locus ſtellæ = 29. 57 Lat. Auſt, 


0 1 : 


Ockcb. 30. Veſpeti 5*. 45. T. app. Marg proximus 
ſtellis duabus contiguis ad þ &: Bayero, quz (Unt : 73" 
& 74* Catal. Brit, Præterierat rectam per eaſdem du - 
ctam, eratque angulus ad Martis centrum ad ſenſum 
rectus: Boxea vero ſtellarum eandem habuit declinatio- 
nem cum limbo Planetæ auſtrino. 50. 53 diſtantia ſtel- 
læ 4 centro Martis 2. 30“. 5*. 567 centrum Martis diſta 
bat A tertia & Auſtraliore ad h, five 75 Aquarii, 17. 
04 6". 187 diſtantia centri à Borel ſive 73* erat 3.35. 
Hinc concludere licet Martem, hora 3*. 3o' proximè, 
ſtellæ Boreæ conjunctum fuiſſe, eamque uno tantum mi- 
nuto ad Boream reliquiſſe. Fixæ autem locus è Cal al- 
go Britannico tunc erat 10. 29. 00” cum Lat. Auſt. 
15. 40 . 74 vero habuit x 109. 29. 50“ cum Lat. 
Auſt. 10. 44 7. 5 : | 
Novemb. 169. 19", 18', T. æq. Venus præcedebat Li 
cem Litre Auſirinam 3". 13“ Temp. five 48'. 23 Ab 
cen. Rect. ſimulque fixà borealius erat centrum Veneri 
7". 45”. Venus quaſi Stationaria apud Nodum ejus A- 
cendentem. 


ys rr 2 . 


25 


— 


Decemb. 


uy 
Dtcemb. 30. 19%, T. æq. Saturnus præcedebat tertiam ad: 
Lire, five Litre 294. Cat: Brit. o. 46 Temp. five 11. 


2 Aſc. | 
bent per Micrometrum capt. Unde Saturni locus 
n 20. 25 cum Lat. Bor. 5 = ; 


*. 
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Ob ſervationes Lune & Fclipfium. 


In dicta 7Tranſa. Ne. 357. pag. 852. Obſervationem 
&dimus Eclipſeos Lunaris anno 1717 Martii 15* P. M. 
d. vet. apud Cambride Now- Anglorum habitam ; apud 
nos vero ob Nubes inconſpicuam. Deſiit autem Eclip- 
is ibidem t 10. 42 2, neque alia ejus tum temporis ſup- 
petebat obſervatio. Poſtea vero arte Nautica & indu- 
tri inter peimos inſignis Dom. Candler Navarcha Re- 
gius, ex America attulit & nobiſcum communicavit ejuſ- 
dem Eclipſeos phaſes Lime Peruviaæ à Dom. Petro Pe- 
utes, Mathematico Regio multis titulis claro, obſer- 
ntas, Typiſque ibidem impreſſas. Initium autem E- 


diplis ponic Lime Sb. 41". 8". Finem vero 11. 19. 55% 


imul laudatus D. candler propriam obſervationem, ad 
lnlulam quam Virgine Gorda vocant captam, conceſſit, 
bi deſtic Eclipſis 12% 13. P. M. Fine per cælum ſudum 
tine viſo. Poſtremo inter Acta Regiæ Scientiarum 
deademiæ Parifienfis iſtius anni, comperimus duas & 
uidem ſatis conformes hujus Eclipſeos obſervationes, 
uteram à D. Caſſino, alteram a D. de la Hire in Obſer- 
torio Regio captas: Hic Initium æſtimavit 13" 54 
Finem vero certius 16". 38. 10”. At llle initium i 30. 55 & 
_ 16. 38. 255. Maxima obſcuratio huic 7 ; Dig. illi 
Dig. 5 

Hinc ex Fine, in ſingulis locis ut videtur accuratius. 
mpto, proveniunt Longitudinum differentiæ inter Pa- 
405 & Limam 5b. 18“, 20", Inter Parifios & Cambride 


4-55» 


Re&. Erat autem fixi Auftralior 15. 29”. diff. 
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Geographici certo corrigi poterint. 


conſpecta eſt. 


norum differentiæ Londinum inter & Pariſios, præſertim 


ter Londinam & Noribergam 44. 45, quantam ſæpius 
olim experti ſumus. Porro quinto die 
Stptembris 14” veſperi, Luna occultavit Pulilicium Ph 
riſus, obſervantibus ſigillatim DD. Maraldo & Deliſſe Ju- 
niore. Evanuit autem ſtella & regione Macute Grimul- 
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